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2-a Tunorpapua V3qateipcetaa Akanemun Hayxk CCCP. Mocksa, Lly6uncxnti Tle ps, a 


BJIAWHMHP A®AHACbEBHY OBPYUEB 


10 X 1863—19 VI 1956 


| 19 wions 1956 roga Ha 93-m roy 2%u3HH cKOHYaca Pepoit Connamuctude- 

Koro Tpya, nouerHii mpesugentr Teorpaduyeckoro o6mjectpa CCCP akaje- 
mk Baaqumup Adanacpesnu O6pyyes — BbifalolMlicAh eATeb HayKH C 
aCY2KeHHOM MMpoBOl usBecTHOcTbIO. Baralumupa AdbanacbeBu4ya TMO¥nTaIoT 
ce, KOMy JOpora HayKa. Hapsijly cO MHOrMMM HM MHOTHMHM COBETCKHMH TeOJIO- 
amu B. A. O6pyyesa c NOMHBIM TpaBOM CYHTAaIOT CBOMM YUHTeeM TeoOuorH 
<utalickolt Hapoguon PecnyOmuku. 

Baagumup AcbanHacbepu4d HHKOra He 3aMbIKasICA B Y3KHX PaMKax cBoel 
netnanbHoctu. Bwifawmuiica reonor, reorpat) M 3HaMeHUTHIi NyTewiecTBeH- 
MK, OCHOBOMOJIOXKHHK TreosorHH CHOvpv, OH HHTepecoBaJICH CaMbIMH Pa3sHO- 
OpasHbIMH CTOpOHaMM He TONbKO reomormyeckux HM reorpaduyeckux ABJICHHH , 
0-H Bceli OKpy2xKatomleli OOcTaHOBKU — IIpHposbl, OpiTa, oOMLeCTBEHHOrO YCTpOli- 
TBA WM MOpasibHoro OOIMKa mrojyleii, C KOTOpbIMH OH BCTYIIaJ B oOmeHHe. 
IcKOUNTebHAA HaGwOLaTeMbHOCTb ONpefesHa OOWMH XapakTep AexATeIb- 
octu B. A. Breomornueckol uv reorpatuyeckol HayKax, Pyle OH MpPOABHJ H3y- 
MTEIbHYIO WIMPOTY HHTepecoB HM BSTVIAOB B CaMBIX pa3HoOOpasHbIX BOIIpOcax. 

Ornuuanch HCKIOUTeEIBHbIM Tpyqomo6uem, B. A. OOpyueB cosqan CBBIIEe 
PICAUM OPHTHHANbHIX HayUHbIX TPYAOB, ONYOMMKOBAN HECKOJIDKO THICAY OT- 
eJIbHBIX pedepatos u penensuit. Mccueqopanna B. A. OOpyueBa NOcBAILeHBI 
A3JIMUHbIM BETBAM reoslorHyecKOH HaykKH — cTpaTurpapHuu, TeKTOHMKe, pyJ- 
BIM MECTOPOKJCHUAM, P€THOHAMbHOH TeoMOrHH, a TakxKe HCTOPUN TEOMOTH- 
eckux uccmeqonannit CuOupn. Meppoe myremectsne B. A. O6pyyesa BrIyOb 
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a3vatcKoro Matepuka, B Ilentpambuyio Asuio (1892—1899 rr.) cosqano emy 
MHPOBY1IO H3BeCTHOCTb MyTellecTBeHHuKa, Teorpada Hu reovora. ; 

Oco6eHHO MpOLYKTHBHOM HaydHad JeCATeMbHOCTb B.A. O6pyuesa crasa nocae 
Benmukou Oxra6ppeKori columanuctuyeckol pepomonuun. C 1926 mo 1950 r. on 
ony6uKOBa Kpynnetume pa6oTbt —«leonormyeckHH 0630p Cu6upu», Tpex- 
tomuyio «Teonormio CuOupu», yqocToenupie npemuu umenu B. H. Jlenuna u 
CranuucKofi mpemuu. 3a To Ke BpeMsA UM 3aBeplieHa NATHTOMHaA MOHOrpadus 
«Uctopus reoormueckoro uccieqoBpanua CuOupu», Takxke OTMedeHHad CrasMH- 
cKOl mpemueli. DTOT TpyA cTasl HeSAMeHMMbIM MOCOOHEM He TOJIbKO Js HCTOPH= 
KOB, HO H JWIA BCeX UCCHesoBaTenel reonoruu Cuoupu. 

CrouMu TpyamMu u uccneqoBpanuamu Cu6upu B. A. Odpyuep cofelicTBoBan 
OCBOeHMIO TopHbIx GoraTcTB Boctoxa CCCP. 

TlpunumnvanbHbe mooxKeHua, pasBuTbie B Tpyfax B. A. Odpyyera, cTamm 
HCXOMHBIMK JI paspasoTKH MeTOAMKH U8yYeHUA BeUHOH Mep3JOTbI, OCOCeHHO 
IUMpOKO pasBuToH B Hexpax CuOupu. Sanpocel pasBuTHA HapoHOrO XO3sHCTBA 
CCCP Bbi3sBaiH K %XKH3HH HOBYIO HayyHylo AUCUMMIMHY — Mep30TOBeeHHe, 
PpOMMHOM KOTOPOH ABMWIacb Hallia CTpaHa. 

26 net B. A. OSpyuesB Obl PyKOBOJHTeIEM COBETCKUX Mep3JIOTOBeEOB, AH- 
pektopom Mucrutyta Mep3moTopeyenua AKaylemun Hayk CCCP, xoTopomy Oblio 
IIPHCBOeCHO ero MMA. 

OGuwupHa U NMOLOTBOpHa Oplia Wefarornyeckad JeaTembHocTb B. A. Odpy- 
yeBa, BOCHMTaBIUerO HECKOJIbKO MOKOJICHHH TOPHbIX HHXKeHEPOB H TeOOrOB. 
B Tomckom TexHosiormueckom HHcTuTyTe (1901—1912 rr.) on o6sequHu BOKpyr 
ceOa OoubIIyIo PTpyMNy MOMOMbIX TalaHTMBHIX HCCIeAOBaTenehH, cosa wWKONY 
cHOupcKHx reonoros. B nocmepeBpomomuouHple rofpr B. A. nposomKan cBOD 
nefarormueckyio JleaTembHocTb B Mockopckol ropHol akayemuu. 3yecb OH 
co3qan nepppili B CCCP «Kypc pyHbIx MecTopoxyeHui» u «Kype momesol 
TeOJOPHM», SBJIAIOUMeCAd HM MO HacTomMee BpeMA HACTOMbHBIMA PYyKOBOI- 
CTBAMH M10 IpHKMaqHOM WM TeOpeTHYeCKOH TreouOrMun. 

Buectauui monyispusarop reonormueckoli uw reorpacdwyeckoi HayKH 
B. A. OOpyyes ony6MKoBan MHOrO cTaTeli B pa3SMMUHbIX TaseTax HW KypHa- 
Wax, HeCKOIbKO Hay4HO-lonysapHbx KHur. Ulnpoko uspecTHE! copeTcKohi 
OOMeCTBEHHOCTH XyOX%KeCTBCHHBIe MOBECTH UH poMaHBI B. A. OG6pyuesa — «Sema 
Canuuxkosa», «[InyTouus», «QomoToucKkaTemm B MyCTbIHe». 

Bpicokad TpeOoBaTeIbHOCTh HW MpHHUMMMabHOCTh B HayKe coueTamNch y 
B. A. OOpyuepa c uyTKocTHIO H OT3HIBUHBOCTHIO. B. A. nomyuas MHOrNe COTHH 
IMMCeM OT CBOMX UNTaTeNeH, Be NepelnucKy Cc MONOJexbIO BCero CopercKoro 
Cow3a HW He OCTAaBJIAN O€3 OTBETA HH OMHOFO 3ampoca. 

B. A. OOpyues Obi MouveTHBIM WICHOM MHOrHX COBeTCKUX UM 3apyOexKHBIX 
HaYUHBIX OOMECTB, YACTO OTMCYABLIMX eTO BbIAaONMecA HAyuHbIe TPyAbI npe- 
MHAMH HM MeJlaJIsiMH. COBeTCKOe IpaBNTEIbCTBO BbICOKO OWeHHIO 3acayrH akaye 
Muka B. A. O6pyuespa, mpucBouB emy spanne Tepos Counanuctuseckore 
Tpyda uw Harpayup ero nATbIO opAeHamu Jlenuna, opqenom Tpygosoro Kpacnoro 
SHaMeHH HW MeJlasaMu. 

OdasxtembHbIt OOpas 3ameuaTeNbHOrO NeATeMA HayKH, OTAaBerO BCe CBO 
CHJIbI CJIY2KCHMIO HApONy, OCTAHeTCA B NAMATH COBeTCKUX Mose. CnaBHBIM Tpas. 
AuuuamM Braqumupa Adpanacpesnya OOpyyena OyyT ceqoBaTb Bce reonoru 
reorpadpi Copetckoro Corsa. 
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Hoxaago Akagemun nayr CCCP 
1956. Tom 108, Ni 6 


MATEMATHKA 


K. A. BPEYC * 


O PEWEHHH JIMHEMHbIX JHO®OEPEHIMAJIbBHbIX YPABHEHUM 
C BbhICTPO MEHSFOWMMMHCA MEPHOJMYECKHMH 
KOI® ®UWMEHTAMH 


(IIpedcmaszeno akademukom H. H. Bozoawbosem 16 11 1956) 


_ 1. B Hacrosujei sameTke usyyaioTca CHCTeMbI n JIMHeLiHEIX JuddepeH- 
HMaJIbHbIX ypaBHeHHH Bua 


& = A (ai) a: (1): 


rye x = x (¢) — 1-MepHas BexTop-tpyuKuua, A (wt) — BellecTBeHHad CHMMeTpH- 
yecKkad MaTpula, SJIEMeHTbI KOTOPOM CyTb HeMNpepbIBHble NepHosuyeckue PyHk- 
uuu ¢ mepHoga T = 2x/w; mw — OombwIOH Napamerp. 

Ypapuenue Bua (1) Np NoMOMM COOTBeTCTBYIOUeH 3aMeHbI MepeMeHHOli 
MOXKHO MpeoOpas0BaTb K YpaBHeHHIO C NOCTOAHHBIMH kKoadpPHUveHTaMu, Mpa- 
Ba “YaCTb KOTOPOrO MpONOpvOHabHa MaJIOMy HapamMeTtpy ¢=w 1, u jasee 
MpefACTaBuTb ero pellieHve B Buse pasJIOKeHHA MO CTeMeHAM 9TOFO Napamertpa. 

IlocrpoeHve dyHaMeHTaJIbHOH CHCTeMbI peleHHii ypaBHeHua (1) B Buse 
pasJiowKeHHH Mo cTelleHAM MapaMmeTpa ¢ Jano B padote H. II. Epyruua ('); 
TaM 2K€ PaCCMOTPeH BOMPOC O CXOAUMOCTH MOJYYeHHEIX pa3soxwKeHuH. Bompocy 
YCTOHYHBOCTH TPHBHaJIbHbIX pelleHHl cucTembl (1) NocBaleHbl ucce_OBaHuA 
M. T. Kpetua (7). Coyepxanwem HacTosmleH 3aMeTKH aABJIAeTCH (bopMyn- 
pOBKa JOcTaTOUHO OOMlero MH BMecTe C TeM IIpocTorO MeTOAa JOKa3aTeJIbCTBAa 
aHaJIHTHUHOCTH MaTpHUbl pellieHHH cucTempbl (1), KOTOPbIM MOXeT CJYKUTb 
OCHOBOH [In MOcTpoeHua adPeKTHBHBIX aJIFOpHPMOB MH KOTOPbIM BMeCcTe C TeM 
MOXKeT ObITh HeMOcpefCTBEHHO epeHeceH Ha Cuydali GecKOHeYHOMePHBIX Ipo- 
CTpaHcTB. C 9TOH WesbiO JOKaxKeM CJleqyrollly!lo Teopemy. 

Teopema. IJocpedcméom 3sameHbt nepemeHnoit 


Kea GRE, 6 ZL) V(t Ot) (2): 


6 xomopoli U (x, ¢, Z) aeasemcna mampuyetl, AHanumu4ecKoL no OMHOLWeHUIO 
Ke u Z (paeHomepro omHocumenbHo %) co ceoticmeamu: a) U(0,¢, Z)=Z, 
DetZ~0; 6) U(t, ©, Z)—nepuodureckan mampuya c nepuodom 2x no +, 
o6nadanwan abconmomHo UuAMeepupyemol npouséeodHOt, Oudnpepenyuanonoe 
ypaenenue (1) npueodumca K ypaeHeKUuto C nocmosNHolmu Koagpuyuenmamu 
euda 
= oY. (3) 
20e Y= We, Z) — anaaumuyeckaa pynkyua su Z npu Oocmamouno maavix |< |. 
Jloka3saTeabcTBo. Bpega B (1) o603HaveHve wt=t, MpMBesem ero: 
K BHALY 


— = 6A (t) x. (4) 
Copepiltan B (4) 3aMeHy MepemeHHOu 
| me U (oe, Z) V; 


rye U (t, e, Z) —aHauTuyecKkad (pyHKUHA OTHOCHTeIbHO & H Z, 4 saMeuast 
uTO Y YOBeTBOpAeT ypaBHeHMio (3), AWA ONpefeeHHA MaTPHIIbI U (*, 2,2 
lOyYHM ypaBHeHHe | 


aU _ s[A()U—UM, 6 
HW3 KOTOPOTO HaxOJMM 
U() =U (0) $e ( [AU —UM ae. %L© 


0 


HerpyqHo BujeTb, YTO, peliad ypaBHeHue (6) MeTOJOM MOCJeAOBAaTeJIbHBIX 
npHOmmxKeHHH, Nosyanm yaa U (ct, ¢, Z) UpeacraBsenue 
Tv 
U(c,¢,Z)=Z+¢ \ [A (t) Z —- ZU] de + oF (c, ¢, Z; ), (7) 


0 


rye F(t, e, Z; 2) apnaerca anamuTHyeckol (PyHKUMell OTHOCHTEJIBHO §, Zu Y. 
Bocnomb30BaBlIHCb yCJIOBHeM Nepnogquynocru Asma U (t): U (2x) =U (0) =Z, 
NOWyauM: | 


2 | 
\ [A(e)Z— ZU de+ eF (c, Z; Wy =—0; F (ce, Z; U =F 2x, 34 Ue 
0 
BbInOHHB B MOCJIEQHEM PaBeHCTBe HHTCrPHPOBaHHe, WMMeeM: 
2m 
\ A(t) dt Z— ZU-2n + eF (ce, Z; A) = 0, (9) 


0 


1 & a tS 
Y= ZI \ A(s)deZ + eZIF (e, Z; 0). (10) 
0 


ctw e= 0, yOexgaemca, uTo YW aBaaeTcH aHamHTMYecKOH dbyHKIHvel © u 
mpu focratouno Masom |e|. Taxol BpiGop WY rapaHTupyerT mepHoquuHoct 
UNC 2.7) aia 

2. BrejleHHad Hamu MaTpuita Z MoKa OCTaBaslaCb MPpOH3BOJIbHOM; ee MOXKHOA 
OlpeeMTb, HallpuMep, H3 ycIOBUA 


Orciofa, BOCIMOIb3SOBaBLIMCbh TeEOPeMOH O HeEABHBIX PYHKIUMAX tute © 2 


27 
1 
se \ Ue Dae =E, (11) 
0 


rye E — C€(WHWMGHAA MaTpulla. 


Sameyaad, TO raaBHoe 3HayeHuve U (c, ¢, Z), cormacno (7), “Meet BHI 
Z-+-ef(t,¢,Z), Qua ompeyenenua Z nomyauM paBeHcrBo 


Z+e@(c, Z)=E, (12) 


M3 KOTOporo NO TeopeMe O HexBHBIX (yHKUMAX BbITeKaeT, ITO Z = Z(e) 
ABIACTCA AHAJIMTHUeCKOH PyHKIUMeH «. 

OnpejetuB yka3aHHbIM OOpasoM MaTpuuy Z, 3amMewaeM, 4TO MaTpuia 
mpeoOpasopanua U (*,¢, Z) upwuumaer Buy V(t, ), MpwuemM ee cpequee 3Ha- 
yeHHe M0 nepHosxy paBuo E: 


Vie 6) ee \ V(t, s)dt = E. (13) 
| 


Dies 
0 
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SaMeTHM 3yeCb %Ke, ITO JA ONpeyenennsa MaTpHibl Z BMeCTO ycsIOBMA 
(11) MoxHo 6bIIO ObI B3ATb KakoOe-sH60 pyroe aHaJIMTMYeCKOe ycOBHe, Ha- 
mpumep U(0,¢,Z)=0, wu tr. n. . 

3. Wrax, nocpegcrsom 3amenbt nepemenuoii 


x=V (ct, e)y 


HCXOHOe ypaBHeHwe (1) cBOqUTCA K ypaBHeHMIo c MoOcTOSHHDIMA KOSpdu- 
LHeHTaMU 
# 


dy 
Fea oo 


npuyem Matpuia V(t, ¢) yoBeTBopseT ypaBHeHHto 
dV 
ae re LA) ee) (14) 


Tak kak V (s,s) wu (ec) oxaspiBaiorcsd anasMTHUecKHMH (pyHKIMAMH Mapa- 
MeTpa €, TO HX MOXKHO Pa3JIOHKUTb B PAbI MO CTeMeCHAM ¢ BHA 


V (c, => ofVals)s WV (Qua). (15) 
YW (ec) = >, SY. (16) 


s=0 


Ilockombky CXOJHMOCTb 3THX pa3sIOXKeHHt 3apaHee rapaHTHpoBaHa, HaM 
OCTACTCA JIHMIb JaTb COOTBETCTBYIOWLN asropudpM TIA onpeyenenuaA Kospdu- 
qHeHToB V,(t) u W,. Ja storo noycrapssem pa3oxKenua (15) u (16) B (14) 
A CpaBHHBaeM B HeM KoOSdpUuMMeHThI MPH OMHAKOBBIX CTeMeHAX ¢; STHM Tly- 
reM MbI THOJYYHM HeOOxoquMOe YHCIO ypaBHeHHH JIA ONpeseeHHA HeH3- 


BECTHBIX MaTpuiV;(t) u Ws (s = 0, 1, 2,...). Tak, cpaBHuBasd KOspPuUMeHTHI 
pH HyJIeBoH cTemeHH ¢, OyeM HMeTb 
dVevos 
GE a. 0, 
oTKy a 
V iB. 
[lanee, cpaBHuBan KoOsPPUuIHeHTLI IPH NepBow cTelmeHH ¢, NOJyYHM 
dV 
Ae, = A(t) — ,. 
Tora 
Vi (2) = {1A ©) — Mel ae. (17) 
0 


Jaa olpefeseHua HeEH3BeCTHOM MaTPHUbI Y,, UCHONb3yH yCOBHe V, (ct) —0; 


uMeeM H3 (17) 
on 


ee 

Uo = = \ A(x) de. 

0 

SOOTBETCTBEHHO, IIpH ¢? HMeeM 
dV : 
pee = A (t) V, PSV oie ear DRS 
dt 
JIE [OBATeJIbHO, 


Vals) = (1A Vi —Viadle — Mh a 


0 
999 


las onpegenenua marpuip! YU, cHOBa BOCIOJIb3yeMCA YCJIOBHeM Vz (2) (=) = GF 
pH S9TOM ModyyHM i 
ar 


t= £ | A@ Ms —Vilthlae. 


0 


AnamormunHo onpeyenum octampubie V,(t) u Ws. 

OnpeyeavB yKasaHHbIM cnoco6om maTpuy Wu pemmB Janee ypaBHenue (3), 
MOJIYYHM pellleHHe HCxXO_HOrO ypaBHeHuA (1), aHamMTHYeCKH 3aBMCALee OT &, 
Iipwuem Kos(PUuveHTHI pasioxkeHuA pellleHHA MO CTeNeHAM © OyAyT MepHo- 
NHYCCKHMM (PYHKUMAMM TlepeMeHHO t NepHofa Qn. | 

V3 qoKa3aHHOl TeOpeMbl, B UaCTHOCTH, BbITeKaeT CXOJMMOCTb (OPMaJIb~ 
HbIX pasJIOKeHH Jt pelleHHii CHCTeMbl YypaBHeHHH, pacCCMaTpHBaeMbIxX 
B craTbe (°). 


Wucrutyr MaTeMaTuKu Tloctynusto 
Axayemna nayK YCCP 23 X 1955 


HWMTHPOBAHHASA JIMTEPATYPA 


1H... Ep yruu, Tp. Marten. uucr. um. B. A. Crexnosa, 13 (1946). 2? MT. Kpenu, 
JIAH, 78, Ne 3 nee C6opuH. mamaru A. A. Anppouospa, 1955. 3 K. A. Bpeyce, Joxa. 
AH YCCP, No 5 (1955). 
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Jloxxagn Akagemunu nayr CCCP 


1956, Tom 108, N 6 . 


MATEMATHKA 
B. JI. PYPEBHY 


HOBbIE THIIbI MPOCTPAHCTB OCHOBHbIX H OBOBUIEHHbIX 
®YHKILHM MW 3AMA4H KOMI [JIA CHCTEM 
Wd SEPEHUMAJIBHO-PA3HOCTHbIX YPABHEHHU 


(IITpedcmasazeno axademukom C. JI. Co6onzesum 13 II 1956) 


B wactTosilei 3aMeTKe pa3BHBaIOTCH MeTOJbI, MpeOMKeHHbIC B HallieM 
coodieHHH (1). Temepb B CXeMy HX IIPHMeHeCHHA yaeTCH BKJIIOUMTD pellle- 
HMe BONpOca O eHHCTBeEHHOCTH pellleHHa 3aqaun Kouim ma cuctem yuip- 
pepeHUHaJIbHO-pa3HOCTHbIX ypaBHeHHH, B MpaBbIX WaCTAX KOTOPbIX HMEIOTCH 
He TOJIbKO Pa3HOCTHble, Kak B ('), HO HM Auddepenmuabuble onepaluy. 

1.-Kax B (+), paccmorpym napy dyuKuni M(x) wu Q(t), qBolicrBeHHDIx 
m0 TOury, T. €. HMeIOWHX Buy 


M (x) =\e@d, Q() =(o@ds, 


rye 2 (€) H w(9)— B3aHMHO-OOpaTHble MOMOKUTeIbHbIC MOHOTOHHbIe PYHKILMH, 
Dactyumve OT 0 4O co pu H3MeHeHHM apryMeHTa OT O 0 ov. 

IIpocrpanctso Ky cocTouT M3 (pyHKuuh o(x) (—c<x< 00), yfoBule- 
TBOPAWOIMUX HepaBeHCTBaM 


| oD (x) |< C,e-#Cl) = (C, Cy 3aBucaT oT ¢). 


IIpocrpauctzo Z® coctouT u3 WeabIxX aHanuTHYeckux dbyHKuni %(s) = 
= (so + it), yAOBJeTBOpAIOIIHX HepaBeHCTBaM 


| Spd (s) |< Bre? lr) (B, Bz 3apucat or 4), 


TIpocrpancrso W%} cocrout u3 wembix dyHKuni )(s), yoBeTBOpsAIOULUX 
HePaBeHCTBY 


[b (a+ it) |< Aye—MArio +914.) (Ay, Ay, Ag 3aBHCAT OT ¥). 


TIpoctpauctsa Ky u Z° Opimu BBeeHEI B (1), BTOPOe — B HECKOJIBKO HHOM 


‘SKBUBaJIeEHTHOM JjaHHOMY) OlpejeueHHH. 
Vimeiot MecTo cuJleqyrolllve TeopeMbl JBOMCTBeHHOCTH (~ O3Ha¥aeT mpeod- 


pasoBaHHe Dypbe): 
> 2 os =e) 72 
Kees 2 = Ni WW mt, 


de Mu Q; M, u Q,—napol, Oeoticmeennote no TOxey. 

TlopuyqumMomy, 3TH TeopeMbI MOryT ObITb NOJyyeHbI TakxKe H U3 HeaBHO 
MIYOJIMKOBaHHBIX pe3yJbTaTOB XopMaHjepa (?). 

IIpumep. Ilycrb L(x) —mMegnennai dyukuua no B. A. Jlesuny (%), 
. @. Taka, 4TO Mp JocTaTOuHO OowbWUx * u MO0M <¢ >0 


Ke fe LL KE, 
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a 
Torga ana cbyHkuuu M (x) = L (x) ~ (, > 1) qpolicrsenHo uo lOury oy 
N sooth 4 
eT CLYKUTD SyHKuwa Q(t) = Ly — ONC Sr a ee 1, aL, («) — HOBad Mey, 
JeHHad PyHKUMA. j 
2. PacemotpuM 3aqazy Kowm yaa quddbepenynambuol cuctempl (*) 


Ou (x, t) iho @ , 
=P (aoe t) eB (l 
u(x, 0) = ty (2). (2 


Cuutan u(x,t) oOo6ujeHHOH dbyHKUMeH Hal’ HEKOTOPbIM NpOCTpauCTBOM 
Wi, momyyaem noce mpec6pasopanun Pypbe 


a 2 = p(s,t)v(s, t); 0(s, 0) = 0%(s), 


nmpuyem u(s, t)— o6oOmjeHHad (pyHKUMA Hal MpocTpaHcTBOM Wi,. Ec pas: 
pellaiomlad MaTpuula Q (Ss, ty, t) sTOM CHCTeMbI MMeeT NOPHAAOK pocTa He Bb 
(le Py (MOX%KHO C4UHTaTb py > 1), TO OHa OyAeT MYJIbTHIIMKATOPOM B Mpo- 
ctpaucrse W%y,, rye, Hanpumep, M, (x) = Q(x) =L (x)|x|"*, c mo6ol mex 
JeHHOH dyHkuHen L(x), BospacTaromjel O S6ecKOHeYHOCTH NpH X—> co («Mej! 
JI@HHO BOspacTatolle byHKuHel»). B custy o6ujux Teopem VM. M. Tenpcanzé 
wT. E. Wunopa (*) pemenue cuctempi (1), (2) OyqeT eqMHCTBEHHEIM B Kulacce 


(pyHKNMOHaNOB Hag mpocrpanctzom Wi, rae M(x) =Q,(x) =L, (x) | x [70 
mpuyem L,(x)— HekoTOpad MejeHHO yOblBatollad dbyuKuna. B eee 
KJIaCC €HHCTBCHHOCTH OOpasyioT cbyHKuHH f(x), YOBMeTBOpsIomiMe Hepa 
BeHCTBY 


, 


LF (| < Cebsmnr, 


_ L, (x) : 
rye lim ——— = 0, dyuxnusa L(x) B gelicrBHTenbHOCTH MOxKeT ObITh O6OL 


f Ly (x) 
+00 
Haepe 3ajaHHOu MefieHHO yOplBatouleit (yHkyveli. STO HeCKOMbKO yury4- 
waeT Teopemy Tenpdanya u Wunopa (4), B KoTOpo Obl onpeyeneH K acc 
€JMHCTBEHHOCTH HepaBeHCTBOM 


| f (x)| < Cec, 


3. Paccmorpum tTenepb judibepenitMambHO-pa3HOCTHOe ypaBHeHue Han 
cHcTeMy ) 
au (x, t) 1 a 
Gi = P(Saag > Tm t)u (a 2), (9) 
Te CHMBOJI P O3HaYaeT MHOTOWIeH (MIM MaTpHIy M3 MHOrOuAeHOB) OT ome- 
patopos judbpepenumpopanua O/Ox u cyBura Tye (x) = (x — A) (BosmomHO, 
C pa3sIMuHbIMH /) uc KosppHUMeHTaMH, HeMpepbIBHO 3aBHCAILUMN oT f. 
/\BoHcTBeHHOe ypaBHeHHe HMeeT BUI 


dv (s,t) _ 
he ~@ 


p(s, &rist, t)o(s, t). (4) 


MoxkHo NlokasaTb, UTO paspeliaioujas MaTpuia Q (s, to, t) MoNycKaer OWeHKY 


SOS) Cong} |< CeMilAlel) +218 |r) , 


rye Q(t) skBuBaneHTHa e*; M,(x) =x" c HeKOTOpbiM fr > 1; A, B, C— ne 
CTOAHHBIE AIX JaHHOro MpomexytKa 0O<t < tp. 
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Tlostomy Q(s, ty, t) aBuAeTCH MYJIbTHIIMKAaTOpOM B Tpocrpaucrse Wives 
\Tcioa Mp NOMOWM O6bIyHOrO UpHema (4) Momyuaetca, uTo gaqaya Kou 
ma (3), (2) UMeer ejuNcTBeHHOe pelleHue B Ksacce (PyHKAHOHaOB Hay mIpo- 
rpanctsom W'ii, rge, B uacrHoctu, M (x) SKBUBaJIeHTHa e*!2~, 

TakuM oOpa30M, MOXKHO yTBepxkaTb, uTO Jia 3aqaun Koum (3) ymtz) 
MaCCOM C/MHCTBEHHOCTH ABJIAeTCA COBOKYMHOCTh (ynkynit f(x), yqoBerBo- 
AIOULUX TIpH 000M ¢ >O HepaBeHcTBy 


| i (x) | < C,e:\+\ In |x| F 


4. Herpusuanbuocts mpoctpaucts Wj, HCHOJIbSYeMBIX B Ill. 2, 3, BbI- 
ekaeT H3 Teopempt b. 4H. Jlesuna (%) 0 cymecTBoBaHuH eno dyHKkuun 
| 3aJaHHbIM POCTOM Ha Jlyyax. 

5. Mp u30xuIH MocTpoeHHe pocrpaucTB H pelllenHe mpoOmem euH- 
TBeEHHOCTH JIA CAyYad OHOTO MpocTpaHcTBeHHOrO TepemeHHoro x. B jeii- 
TBHTeJIbHOCTH BCE PeSYJIbTATbI HMeCIOT MeCTO MPH JNOOOM uNCIe MpocTpaH- 
TBEHHbIX MePeMeHHbIX; MepeXOJ| K OOWLEMY CJIyUalo OCYIeCTB.IAeTCA IPH NOMOLLH 


e Q4...0, 
[OUTH OYeBHANDIX OOCOMleHHH. Tak HalpHMep, mpoctpaHcTrBo Wr" ompe- 


My..Mp 
|eIAeTCA KaK COBOKYMHOCTh qbyHKUHH 9(x1,..., Xn), YAOBMeETBOPAIONIUX 
iepaBeHCTBaM 
: : —My(Aj|*1))—-.-+0,,(B 
(p(x, + iy, 2. Xn + ivn)| < Ce 1(A;|¥1]) +OQn, nl) 


Ilomp3yiocb cilyuaeM MpuuectTH OnarogapHocts I. E. Ulunosy, Koropomy 
1 OOA3aH PAJOM WeHHBIX COBETOB. 
Ilocrynust0 
11 11 1956 


WHMTMPOBAHHAA JIMTEPATYPA 


15. JI. Typesuu, JAH, 99, No 6, 893 (1954). 27L. Hoirmander, CR, 
240,-4, 392 (1955). 3 5B. A. Jiepuu, Martem. cOopu., 2, 1097 (1937). '* HW. M. Teas 
paua, Tf. E. Wuaos, Yen. marem. nayk, 8 Ne 6, 3 (1953). 


; 
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Jloxaagn Akagemunu nwayx CCCP 
4956. Tom 108, Ni 6 


MATEMATHK:¢ 


P. JI. HOBPYWAH 


OB YCJIOBHAX WEHTPAJIbHOM MPEEJIBHOM TEOPEMDI 
JWJIA HEOMHOPOJHbIX WENEM MAPKOBA 


(IIpedcmasaeno akademuxom A. H. Koamoeopostiam 3 1X 1955) 


Sra 3amMeTKa MOcBAMLeHa JaJIbHeHMeMy pa3BUTHIO pe3yJbTaTOB, NpHBeeH 
MbIX B Halle 3amerke (1) *. , 
Kaxkyomy omepatopy BeposTHocTe nepexoga P(x, B) comocTaBuM 4HCu 


B= 1—sup|P (x, B)—P(y, B)|, (1 


rye BepXHAd TpaHb Geperca no Bcem xEQ, yEQ, BED. 

Pacemotpum sMHelinoe npocrpancrso L = {i} BromHe a AHTHBHBIX PyHK 
tui mMuHoxkecTBa A(B), 3aqaHHpix Ha BEB u taxux, uro \(Q) =O. Ipespa 
tum L B O6aHaxoBO MpocTpaHcTBO, TooxKUB | A | = — (B). TlonoxuB 


P(B) = \ P(x, B) i (dx), (2 
Q 
MbI Tlosyuaem PEL uw MoxwkemM paccmMaTpHBaTb P Kak ollepaTop, JelcTByIOUIHl 


B L. Torga, Kak HeTpyJHO NoKa3aTb, uncno |1—f8 coBnayaeT Cc HOpMOl 
onepatopa P. B cayyae cueTHOH Helv, 3aqaHHOH MaTpuuedl (pij), 


G = inl y min (Pir, Pjr)s (3 


bt Se 


Tye HWKHAA Tpahb OepeTcAd MO. BCeBO3MOXKHBIM mapaM HHeKCOB i Hi i 
MMHMMYM — 3TO MHHHMYM JIByX yKa3aHHbIxX BepOATHOCTeH, 

HerpyqHo oKasaTb, To Beerga 8 >p, rye p — KoaddulHeunT oprommana 
CTH, BBeeHHbIH B (7). B wHpoKom kuslacce cnyuaeB p = 0, HO 8B > 0. Bennunn: 
8, Tak Ke KaK HM p, XapakTepH3yer 9proquueckHe cBolicrBa onmepatropa P 
Kauecrsennioe pasiiMune Mex)ly HHMH COCTOHT, rpyOo TroBopa, B TOM, 4M 
yCIOBHA, OrpaHHuMBaloulMe CHu3y BesM4NHy B, rapaHTupyioT HasmMuUHe ooulel 
yacTH y Kako Mapbl pacipeyesenu BepoaTuocreli P(x, B), P(y, B), 3 
TO BpeMA KaK YCJOBHA, OrpanHwMunBalwlle CHH3y p, TapaHTHpyloT HasmHuM 
oOmleH uwacTH cpa3sy y BCex Pachipeyenenui P(x, Boeke 

Teopempr 1,2 u 3 Hatieli 3amerKu (4) ae BePpHbIMH, eCAM 3aMeHHT) 
B UX bopmy.mpoBKax BeJIMUMHbI p Ha COOTBETCTBYIONHe BeJIMUMHBI 8B, | 

B sro sameTke MbI ccbopMysMpyeM elle HeCKOMbKO KpHTepvHeB acHMMTO 
THYECKOH HOpMaJIbHOcTH cyMM C,. Bo Bcex JaubHeluIMx Teopemax, KpOMt 
Teopembl 6, mpeqnomaraem, uTo 


Vc eDy Roe | (4 


* B (1) gana ucTopHa paccmaTpHBaemoro 3yecb Bompoca HW BBeAeHbI MCMONb3yeMbl 
3ylecb O603HaueHHA. 
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Teopema l. ITycme c eeposmnocmoro 1 eeauduHot |& in| <Cy. Toeda 
1 ACUMNIMOMUMECKOU HOPMAAbHOCMU HOPMUPOBAHHOLX CYMM (mM. e. OAA ébl- 
HeHUA COOMHOWeHUA (1) us (1)) Oocmamo4uno, umob6oL nffu n—> co 


Cn (Bn)~*/2 "4 > 0, (5) 


O6pamxo, ecau Oana HeKkomopolx sadannolx nocaedogamensnocmedi nocmo- 
tHULX Cn U 6EAULUH By 


lim Cn (Bn) = a> 0, (5") 


n+ co 


O MOJCHO NOCMpoumb NpuMep, 6 KOMOPOM BeAUYLUHDL Cy U By UMelom 3QadQH- 
We SHALEHUA, HO NpedeAbHoe pacnpedenenue OAA HOPMUPOBANHELX CYMM He 
ANEMCAL HOPMQAAbHOLM. 

Teopema 2. IIycmbo 3a0axKHo HeKomopoe uucao O0<b< 4/5 u nycme 
INOAHSEMCA YCAOBUE 


B, n® > oo. (6) 
-Ecau npu 
1—$ 
OTe (7) 
1eBHOMEPHO NO eceM i U NM O2paNuUeNnol ceepxy mOoMeHMoL 
M |§in — MEin|™ <Ym< 0, (8) 


9 HOPMUpOBAHHole CyMMbL C, ACUMNMOMUYECKU HOPMQAbHOL. 
O6pamxHo, mMoxHO nocmpoume npumep, 6 KOoMOpom éBepHo (6), Npu atoOom 
— mu ecexiun 


M | €in — Méin|™ <7~= <0, (8’) 


 npederAbHoe pacnpedenenue Ord HOpmupoeannoix cymm Cy He AAReMCA 
PMANbHOLM. J 
| Teopema 3. J] ycmo 6ce 6eAUKUHOL Ein UMeIOM HOPMaAbHbLe pacnpedere- 
A. Toeda OAA aCuMNmoMuUeCcKOlL HOPMAAbKOCMU HOpMUpoBaHHolx cymm Cy 
cmamouHo, 4mobol 

lim 8, n’/* (In n)—"ls = ow. (9) 


| n> oo 
O6pamuno, Oran atob02e0 a<. co mODKHO Npueecmu npumep, 20e 
lim 8, n'/s (In n)“s= a (97) 


n> oo 


npedenoHoe pacnpedenenue He eAMeMcA HOPMAAGHOIM. 

Cnucok MOJOOHBIX KPHTepHeB MOXHO ObIJIO Obl, KOHEYHO, MpPOOJKUTb. 
MM Tellepb OOMlee yCIOBUe ACHMMTOTHYeCKOM HOPMaJIbHOCTH, CofeprKallee 
ce6e OCTaTOUHbIe yCAOBUA ACHMMTOTHYeCCKOM HOPMAJIbHOCTH, JaBaeMble 
pemamu | u 3 u3 3amerKH (1) H TeopemamH 2 HU 3 HaCTOAMel 3aMeTKH. 
‘Teopema 4. Ilonooum 


Gin (t) = P ein =F Mein De 


0a AAA acumnmomuuecKoli HOopmanoHocmu Cf, Oocmamo4no, umobel npu 
Jom ¢ >0 


i eee 5 Uae <2 
lim n(@,)7 ) \ Ue dGin (t) = 0, (10) 


n+ co pa lol >en*/2(8,)°/2 


IIpeactapaaer WHTepec HeCKOJIbKO OCMaOUTh YCJIOBMA, HaslaraeMble B TeO- 
e 1 3amerku (1) na BemuanHb! Déin H Bin, 3AMCHUB TpeOOBaHHe paBHOMep- 
no i HeoOpalleHuA B HyJIb OoJiee caObIMH yCJIOBHAMH. 


tan. 451 9) G * 


ow ss 
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Teopema 5. I]ycmb 6ce 6eAULUHOL Fin PABHOMEPHO O2PAHUdeNol | §in} < 
<c<oo. ITycmb Oasee 


n 
©\ limna"/s d)min (Bins Bigi,n) = O° (11 

n> co tat 
u nycmb Oana ecex nap k ul maxux, umo l— k > n'l+u nexomopou DynKyu 
d(n)—> co npu n> 


Dd) Bin > d (n). iE 


Tozda cymmbt Cy ABAMIOMCA ACUMNMOMUMECKU HOPMAAbHOIMU. 

He csyyaeH ToT qtpaxT, uro B (11) BxoquT MHHUMyM JByXx ean 
BeJIMUHH fin. MoxHO pHBecrH IpocToH MpHMep, B KOTOPOM j\JIAt BCeX YeTHB 
i BeMMUMHbI Bin > C>>O0, HO acHMMTOTMYeCKad HOPMaJIbHOCTb He HMeeT MeCT 

Teopema 6. ITycmb eenuuunol bin paenomepHo oepanureHnel | Fin| <C<o 
Tozda OAA acumnmomuuecKoti HOpMaabHocmu cymm Cy Oocmamo4Ho, 4mo 


lim nef (3}Diin) = 00. (1: 


n> oO 5 
i=1 
OTMeTHM, UTO OMMCaHHbI B (1) MeTOA JoKa3aTeJIbCTBa HyKaeTcaA B re 
TOPbIX KOPppeKTHBaX, XOTA OOULMM MWwlaH JOKa3saTeJIbCTBa OCTaeTCH TeM XK 
tn 
QTO CBA3aHO C TEM, 4TO, BOOOMIE TOBOPA, MOXKeT OKa3aTbca, uTo )) Dy) > 
; ol 
pH n—>oo. [Ipu foKasatempcrBe Teopemp! | u3 (1) B ee HauOosee OOMLeH bat 
MYJIMpOBKe C BeJIMYHHAaMM 68 MpPHXOANTCA HCMOMb3OBaTb ipefeJbHbIe Teope 
AJIA CYMM BeJIMUMH, CBA3AHHBIX B MapTHHrad, Npuuagsmexanue Jlepu (?). 


MocxkosckuHl rocyfapcTBeHHbIlt yHHBepcuTer Ilocrynuso 
um. M. B. Jlomonocosa 3 IX 1955 


HWMTHPOBAHHAA JIMTEPATYPA 


| 

; 1 P JI. Ho6épymaun, JAH, 102, Ne1,5(1955). 2% P. Levy, Théorie de l’ade 
zion des variables aléatoires, Paris, 1937. 
| 
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Hoxraage Akagemun nayx CCCP 
1956. Tom 108, N 6 


MATEMATHKA 


M. I. EFOPOB 


# 
IKBHAPSHHHHIE TWPOCTPAHCTBA TPETbEHM JIAKYHAPHOCTH 
(ITpedcmasaexno axademukom IT.C. Anekcaxdposeam 11 II 1956) 


B pacnpeyenenun nopaykos rpynn _BwxKennlt ©, npocrpancrs acbbunnoit 
CBA3HOCTH M3BeCTHO HaJIMyHe JByX JaKyH: B (1,8) NoKa3aHoO HecynjecTBOBaHHe 
Mpoctpaucts A, aPvHHOH CBASHOCTH, JOMycKaloujNx Nope rpynnp G,, 
MOpAOK f KOTOPbIX YAOBJeTBOpHeT HepaBencTBy f7<(r<(n®-+n (neppan 
JiakyHa) WIM HepapeHcTBy n?—n+1<r<n?—1 (sBropaa  saxyna). 
'B sroli 3amerke ycTaHaBIHBaeTCA TpeTbA JlaKyHa B pactlipesevienuu nNopsA,KOB 
MIOUHbIX Tpyll ABHXKeHHH SKBHa*pMHHEIX MpocrpaHcTB A, U BHIACHSAIOTCA 
CBASAHHbIe C Heli MpocTpaHcrBa (mpocrpaucrBa Tperseli JlakyHapHocrn), 
“OOuaqaoulve MOJHBIMH rpynmamMu pzBuxKeHHH , nopayKa r, rye n?# —n—2Q< 
<r<n’?—n-+1. Byyem paccmarpyBatb mpocrpauctBa Ap, Jomyckatomue 
rpynmpr @, nopayqka r, mupHyem n?—2n+5<r<n?+1. Bosmoxnpie 
SKBHaPPHHHble MpOCTpaHcTBa, B CHJIY H3BECTHBIX pesyJbTaTOB (7), HeoOxoquMO 
ABJIAIOTCA MIPOCKTHBHO-eCBKJIMAOBbIMH C paHTOM TeH30pa PuuuH Rij, paBHbIM 
2 umn 1. 

Pas6epem cnepBa culyuali, Kora paHrT MaTpuupt | R;;|| paBen 2. Bospmem 
HekoTopy!o perysapHyio Trouky M mpocrpauctsa An HW BBeJeM B HeKOTOpO!i 
e€€ OKPeCTHOCTH Taky!l0 CHCTeMy KOOPj\HHAaT, B KOTOPOM HeHyJIeBbIe KOOPAHHATHI 
TeH30opa Rj; B TouKe M cyt: 


RuX0, Ree~0. | (1) 


CootHomenua Dz,R;;j=0, DzRij,,=0, Bbipaxkatollve HHBapHaHTHOCTh TIpH 
JIBH2KeHUAX TeH3opa Puyun u ero KOBapHaHTHOM NpoMsBo_HON (Auddpepenun- 
poBaHHe BeeTCH NO BEKTOPHBIM MOJAM OHOWIeHHEIX rpynm u3 G,) nosBoss- 
JOT JIerKO yCTaHOBHTb OOpalijeHHe B HyJib B TOUKe M BCeX COCTAaBAAIOULAX 
TenH30pa Rjj,n paccMaTpHBaeMbIX Ap, ECM CpeqM WHeKcos j, j, k Bcrpevator- 
CA WHJeKCbl, IpHHuMariollMe 3sHauenua 3, 4,...,. Teomerpuyuecku 9t0T baxr 
BMecTe c ycloBueM (1) o3HayaeT, UTO CHcTeMa ypaBHeHHH B WaCTHbIX TNpous- 


BOJIHBIX MepBoro NopxAyKa 


ef = On (2) 


OlpeyevIAtoula A aOcoJIIOTHO lap aJIJI€JIbBHbIe KOHTPpaBapHaHTHble BeEKTOPbI IIOJI, 


2 L 
qomyckaerT TOUHO 2 —2 JIMHeWHO He3aBHCHMbIX PelleHHs Gg (G1, 2 eg 2) 6 
B lpoeKTHBHO-JeKapToBoli cucTremMe KoopjuHar KoodpuunenTbl CBASHOCTH 


olpeyeiaioTca PopMy son Tip =— Py bp— dnb; (Yi =O;')) M CucTema (2) Oy- 
; ; ; \\ 
yer puma 0,6, = 6.0; +0785 bp (9; = =} . M3 wee ppirekaeT, 4To 
x 
= (ay xots b)) 2”, Pie) des b:, —nocrosHubie, IpHyem 
(aq x" + 02) Yn = Gee (3) 


* Ha xapaktepuctuky mpoctpancts A,,, JomycKalouluXx ABH2KCHMA MOCpeACTBOM HawH4H A 
B HHX ToseH a6cOMOTHO MapaJMebHbIX KOHTpaBapHaHTHBIX BeKTOPOB, HaMH Opl0 oOpalile- 
HO BHHMaHHe pH H3y4YeHHH MpOcTpaHCTB BTOpOH JaKyHapHOCcTH (2); 


ox 1008 


Tak Kak BEKTODPBI, OJIyYeHHble NyTeM JIMHeHHbIX KOMOHHALMM C MOCTOAHHBIM 
ef ore aOcoJIOTHG 
KoappuuHeHTaMU aOCOJIOTHO MapaJiJIebHBIX BEKTOPOB ¢q, T 


i 
MapaseIbHbl, TO KOXPPHUMEHTH Az, by, BXOLALLMe B KOOPAMHATbI BEKTOPOB ea 
MOXKHO IIpHBeCTH K QHOMY M3 CJeyIOUMX BUAOB: 


a=0, Geel, breed, Up lee eee (a 
O,=0, b=8, (%, B=1,2,.7.,0—2), (b 


Jlanee, cko6Ku Ilyaccona mo6pix AByX aOCOJHOTHO MapavIJIeIbHBIX BeKTO 


pOB B CHMMeTpH4ecKOl NO HHKHUM HHJeKCaM CBASHOCTH T jn OOpalllalorcs TOR 
yleCTBeHHO B HyJb. CyeqopatesbHo, nm —3 nepBbIX ypaBHeHua CHcTeMbI (3 
oOpasylor MosHy1o (aAkoOveBy) cHcTeMy, KOTOpad OOJlajlaeT TpeMA He3aBHCH 
MbIMH MHTerpasiaMu: 


= — ~n— — — A n 1 
5 ne Ba Ke les ee, eee 
(cada aa 


HM OOULMH WHTerpasl paccMaTpHBaeMOH CHCTeMbI olpeyeuseTca oa 
b= (x, x4, x"). [punumaa 9TH wHTerpasbl (Cc TOUHOCTHIO JO HeKOTOpEI 
AJMMTUBHBIX NOCTOAHHBIX) B POJIH HOBbIX KOOPAHHaT x"—?, x"—1, xX”, Mbl Haxo 
UMMM, UTO TocmeqHee ypaBHeHHe cucTeMbl (3), COOTBeTCTByIOIIlee 3HaveHH 


HHAeCKCaAa & == fl — 2, SKBUBaJIEHTHO COOTHOIMCHHIO 


\ 

Vue ¥"—? -E by 1 XPT 4, et = ff. (4) 
1 
SatTeM, 3aMeHAA STH KOOPAMHaTH! Ha KOOpsuHaTEI x! (coxpansIoMlMe Mmpo) 
€KTUBHO-J[eKapTOB XapakTep) 10 dopMy.lam 


xi = xi | xn-2, (xn—2 — | / x2 (b= 1g 2, canny Mies i= J n), 


Mbl BbIBOAUM H3 (4) Hu (GopMysI MpeoOpas0BaHHA OoObeKTa ¥;, YTO PYHKUMS 
CBA3HOCTH ) ABJIACTCA NPOMSBOJIbHOM JOCTaTOUHOe YACIO pas Audpdepenyupyer 
MOH (yHKUHeH OT MepeMeHHbIX x"—!, x” (geprouKH Hay x! omyckaem): 


v=o, x), (5) 

| 

B cayuae (b) akoOvepa cucrema (3) olycKaer 4Ba HesaBHCHMbIX MHTerpasa 
x — be x", x” — OF x" («n= 1, 2,..., n—2) uw ynKuMA cBasHOcTH U 


IPHBOAMTCA TakxKe K Buy (5). OOpaTHo, BcHKOe MPpOeKTHBHO-eBKJIMAOBO Tpo- 
CTpaHCTBO, ONpefeJIeHHoe BeKTOPpoM cBA3HOCTH %; =0O;, rye Y Buza (5), 
Jomyckaer no Kpaiinei mepe n —2 napannenbupix nona &. Ecam  BHeCcTY 
HeSHauHTeJIbUbIe H3MCHEHUA B MpOBeeHHbIX paccyKJeHUAX JA pacmpocrpa- 
HeHHA pesysbTaTa Ha cayuali k noel (a =1, 2,... ,k), TO Mbl MOxeM 
(opMyMpoBaTb cCyeqyiouMi BHIBOX, yTOouHsIONM McceqoBanua JleBuna (4) 
O KaHOHMYeCKUX BHax Koa PHUNeHTOB cBAsHOCTH Tj, MpoeKTHBHO-eBKIMOBE 


hipoctpaucrsa, Jolyckaiomero Rk novel & adcomOTHO NapadebHBIX BeEKTOPOB *. 
Teopema 1. Heo6xodumum u Oocmamounoim yeaoeuem mozo, um 
NPOCKMUGBHO-e6KAUIOBO Npocmpancmeo Oonyckaem no Kpatineti mepe k noaet 


et 

Ga (= 1, 2,...,k) aOconomno napanreavnolx 6EKMOPOG, ABAKEMCHA CYytUeCMBO: 
6aHUue makou NpoeKmueHo-deKapmosolt cucmembl KOOpOuKAM, 6 Komopott qyHk: 
yUuA censHocmu ') npueodumca K eudy Y= Y (xP, xht2,..,, xn), 


* B (*) mpuHBoqutTcaA IMWHH THM KaHOHHYecKOrO. BHAA KOSPPUUHEHTOB CBASHOCTH ry 
MPOCKTHBHO-CBKJIH OBA MpOCTpaHcTBa, MomycKatoulero -k mouse aScomoTHO MapaJwienbHBe 
BeKkTopos €,, onpesersiomulica dynKunel cpsasnocTu » =I1n F (x*, ies ae ot”) ae 
F— ofMopotuad dyHKuna MepBoro usMepeHua OT yKa3aHHbIX NepeMeHHBIX. 
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B 9ToM CYIae MPOCKTHBHO-CBKJHOBO NpocrpauctBo A, JonycKaer rpyn- 
Ty ABWKEHUM, CofepKalllyio oO Kpalineit mMepe k(n + 1) mapamerpos. Jleii- 
TBUTCIbHO, H3 JOKa3aHHOM TeOpeMbI CyIeqyer, uTO paccmaTpuBanHne A, jo- 
lycKaeT CJleyqylollyio rpynny p7BwxKennit: 

’ 


“op iv 7 on -# 3 
me Oo. x at, xt =x (i 1, 2,...,2; U=R+1,..,, 2m: Cele e yi 


scm k=n—2, To nodHad rpynna _Buxenua COZe€pxKUT MO KpalHelt Mepe 
7 — n— 2 mapamerpos. 5 

Pas6epem Tellepb MOcJeqHHIi BO3MOXxKHBIIi cmyuaH, Kora Rj; wMeer panr, 
aBHBIli equHune. CreqoBatembuo, Ri; = ehjhy, THE = +1, A; — HEKOTOpbIit 
OBapHaHTHbili BeKTOp. Tak KaK B IIpOeCKTHBHO-eBKJHJOBLIX HU SKB acppHHHbIX 


MpoctpaHcTBax TeH30p Ajj,z CHMMeTpHueH 0 BCeM MHJeKcaM, TO UMeIOT 
MeCTO COOTHOIMeHHA 


Kj, te Mey Hh AG Arp, e] = 0. (6) 


Us 3THX PaBeHCTB cieqyeT, 4TO 
re = hy De 4 ON py, (7) 


Tye Pp; — HeKOTOPbIli KOBapHaHTHbIt BeKTOop. HenocpeycrBennaa mojcTaHoBKa 
cooTHoleHHi (7) B (6) MpHBO_UT K BBIBOAY, UTO COOTHOIIeHUA (6) yOBMeTBO- 
‘Ppxtiotcs, T. e. cBi3H (6) 4 (7) SkKBHBaeHTHEI. Popmywa (7) MoKa3bIBaeT, YTO 
MMOWayqkKU 4; HeroJOHOMHBI. BosbMeM Tellepb Mpou3sBo,Hy1o JIM BAONb BeKTOp- 
HOrO MOI HeKOTOpOH OHOUWIeHHOH Tpynnbl ABHxKeHUH OT O6eHxX yacrTelt 
papeuctsa (7): 


hj Dr, Pe —- Qhe Dr; Pj = 0. 


Tlepectapiaa uHeKchl j, € B 9THX COOTHOIICHHAX, MBI HelocpeqcTBeHHO 
BbIBOJHM, ¥TO Dz pe =O, T. e€. Moule BEKTOPOB Pe HHBapWaHTHO Ip mpeodpa- 
sopaHnax @,. Jlanee ambTrepHupoBaHue paBencTs (7) no j, e@ maeT Aye} = 
= —hjj Pe}. ECM 9TH COOTHOMIeCHHA YMHOXKUTb Ha hp, MOTOM HX MPOWHKIH- 
poBaTb MO HHJeKcam j, €, k HW MOWICHHO CJIOXKUTb, TO MOdyyHM (Aj, ¢— hej) An + 
+unk1=0, T. e. MomagkH 4; oOrMOatoT oo* ruleploBepxHocTeH Xp—1: 
2 (x1, x7,...,%") =C. SicHo, uro NodyyeHHoe OfHONapamMeTpuyecKoe CeMel- 
CTBO THMepMOBepXHOCTeH ABJIAeTCA CHCTeEMOM MMIPHMHTHBHOCTH rpyMUbl ABu- 
wennit ©,. HerpyqHo Jamee moka3aTb, TO THNepNOBepXHOCTH 3TOM CHCTeMBI 
WMIUPUMUTHBHOCTH ABJIAIOTCA THMepMOBepXHOCTAMH. . 

Jiu@dbepenuupya 3atem (7) no x" wu ambrepHupyaA NomyyeHHbI pesybTaT 
lO HHyekcaM é, k, MbI BbIBOJHM 


Ki (Pj, k — Pr, j) 4A; (Pi, kh — 2Pi Pr) — An (Pi, j — 2Pi Pj) = 9. 


Ecau BBectH o603HayeHHA Pin — 2PiPr = tin, TO MpefblyuiMe COOTHOILe- 
HHA IPpWBOAATCH K paBeHCTBaM BHja (6), UH, CAeqOBaTeJIbHO, OyeM HMeTb 


Pin = 2pi Pe +A T+ ATi, (8) 


rye 7; — HeKoTOpbIli KoBapuaHTHb BekTop. M3 sTux paBeHCTB MBI 3akO¥aeM, 
yTO BeKTOpHOe Howie 7; HHBapHawTHO MpH mpeoOpasopanuax us G,. Jauee, 
Tak KaK opaqok rpynn ABwKenni @, Bpime n?—2n-+5, TO OyqeM UMeTb 
paBeHcTBa 

T; = dd; + cpi. (9) 


YcuIOBHA WHTerpupyemMocTH cCHcTeMbI (2) MOKa3bIBaloT, YTO KOOPMHATHI 


el 
AOCOJIOTHO TapaJJIeJIbHbIX BeKTOPOB &' y]OBJIeTBOPAIOT ypaBienuam Kpie' ai; 
ni.¢' =0, 7; =0, mpwyem pellenve NepBbIX AByX YPaBHeHHH ABJIACTCA B 
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ciiuy (9) pelleHwemM uM TpeTbero ypaBHeHHx, T. €. HCKOMbIe IpocrpancTBa U 
3TOM cyyae OOMaqaloT TOUHO N— 2 TOMAMM AOCOJIOTHO MapadeIbHBIX BEKTC 
pop &; BeKTOp CBA3MOCTH ; ABMIAeTCA TpaqMeHTOM yHKUMH (5). Jina 9TH 
MpOcTpancTB HeTpyHO NOJIyYHTb COOTBETCTBYIOULy!O TEHSOPHYy!0 XapakTepuCcTH 
Ky. B caMoM jesle, KoBapHaHTHoe AudpepeHUMpoBaHve PaBeHCTB Rij = eh 
no x* jaeT Ha OCHOBaHHH (7) 


Rij, rk = 2pn Rij + 2pi Rin + 2p; Rin. | (10 


O6parHo, nycTb A, O3HayaeT MpOeCKTHBHO-eBKJMQOBO MpOCTpaHCTBO, {Mul 
KOTOPOrO BbINOHeHb! ycuoBuA (10), mpuyem Rij = eA; hj. Orciofla, Kak Moka 
3aHo BbIle, Clezyer HamMuMe cooTHOWeHHH (7), (8). SaTeM, Audpepenuupy: 
(10) KoBapwaHTHO MO TepeMeHHOH x° M albTepHUpyA MOJYYeHHbIM pe3syJIbTa’ 
no k, é, Mbl IpHxoquM K cooTHomeHHaM (9), T. e. An ABJAeCTCA MpocTpaHcr 
BOM TpeTbeli JakyHapHocru. IIpupeyeHHble BbIllle paccy2KeHHA MO3BOVJIAIO’ 
CPOpMYJMpOBAaTb Ce YIOUMe “OCHOBHbIe BbIBOIHI. 

Teopema 2. He cyiwecmeyem axeuadpunnelx npocmpaxcme An, Oony: 
CKAIOLUUX NoAKole epynnot Oeuscenutt ©,, nopadoK r KOMoOpelx yOoeremsopsxen 
Hepaeencmeam n® —2n+5<r<cnm?—n —2. | 

Teopema 3. Heo6xodumelm u Oocmamounoim ycaoeuem moeo, 4mobe 
aKkeuagpuxnoe npocmpaxucmeo A, Oolao npocmparxcmeom mpemoetl AaKY 
HapHocmu (mM. e. npocmpancmeom, Oonyckarwwum G,, ede n?—n—2<r 
<n? —n-+1), seanemca Hanuuue 6 amom npocmpancmee moino n— 2 nose 
QOCOMOMHO NAPANNCALHOLX KOHMPACAPUAHMHOIX BeKMOpOG. 

Teopema 4. Ixeunpoexmuenoe npocmpancmeo s3adaKHoeo panea n —Fk 

mens30pa R;;, OonycKkarowee "k noneti abCOAKOMHO NapaAaAeAoHolx 6eKMOpO 
é& (w= 1,2,...,), o62adaem epynnoti Oeuocenuit ©,, npuwem k(n + 1) 
<r<Kn(n+1)/2+k(k+ 1)/2. 
. Teopema 5. Bcakuit cummempuueckuti mensop dij emopoeo nops0Kd 
paxea o> 1, uneapuanmnolll npu OeuoKeHUAX adgbqbUHHO-C6AZHO2O npocmpatt 
cemea_ An, OonycKaroiyeeo epynny Oeuscenutt G, (r = n? +n — pn + p(9 — 1)/2) 
ABAAEMCA KOBAPUAHMHO NOCMOAHHOLM. 

Teopema 6. IKeunpoexmuenoe npocmpancmeo sadanHoeo parea p>] 
mensopa Rij ABAAEMCA MAKCUMQAAKHO NOOBUMHbIM mozda U- MOAbKO mozda) 
€CAU OHO CuUmMMempu4ecKoe. 

CumMeTpvyuecKkHe M[pOeKTHBHO-€BKJIHJOBbI pOcTpaHCTBa —§ paccMOTped. 
IT. A. Uupoxos (5) *. TlocraBmenHoe B Teopemax (5), (6) ycuoBHe, 4TO pani 
p> 1, cymyecTBeHHO, Kak MoKa3bIBaloT HaiieHHble HAMM MpocrpaHcTBa BTOpor 
wlakyHapHocrH. | 


TleuseucKH cebCKOXO3AlicTBeHHI Tlocrynusto 
HHCTHTYT 21 XI 1955 


WHMTHPOBAHHASA JIUTEPATYPA | 

1. I. Eropos, JAH, 57, 9 (1947). 2H. I. Eropos, JAH, 84, Ne 
(1952). 3. IT. Erop'’os, JAH, 89, No 5 (1953). —4£ J. Levine, Dike Math = 
46, 23(1949). ° II. A. Iu p oxo, Tp. cemunapa no BekTOpH. 4 TeHSOpH. anamusy, B. 8 (1950) 


* OTMeTHM, 4YTO B paOore (5) JoMyMeHa HeTOUHOCTS B OKa3aTembCTBe Toro cbaxta 
4TO CHMMeTPHYCCKHE MPOCKTHBHO-eBK JH AOBLI MpOCTpaHcTBa HeOOXOAUMO sBusIOTCA 9KBH ap: 
(PHHHBIMH: NOKasaTebCTBO NMpoBeseHO B MpeANONOKeHHH MepaBeHcTBa HyJIO HeKOTOpOr¢ 
onpenern Tea WecTOrO MopsAKa, YTO He COOTBeTCTByeT JeHCTBHTe/IbHOCTH. CnpaBeJIMBOCTE 
pesybTAaTa HeMeWIeHHO CileyeT H3 paccy#XeHHH OT NpOTHBHOrO, 
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Jloknagn AKkagemun Hayk CCCP 
1956. Tom 108, N 6 


MATEMATHKA 
i. 1. KOCTOMAPOB 


POPMAJIBHBIE PEWIEHHS CHCTEM JIMHEMHbIX 
AH PEPEHILMAJIBHbIX YPABHEHHM B BHJE HOPMAJIbHbIX 
MW MOHOPMAJIBHbIX PSAJOB 


(ITpedcmasnzexo axademuxom H. H. Bozoawbosem 16 II 1956) 


Jia uccieqopaHHA MopeseHua pelleHHii mHHeMHBIX uddepeHitnaJIbHBIX 
PaBHeHHH B OKpeCTHOCTH UpperyAPHO-ocoGol TOUKH OOHTIHO NoOmb3yioTcA 
BeyleHHbIMH IlyanKape (1) acHMNTOTHYeCcKHMH pa3vioKeHuaMH. Tlocnequue 
MMCIOT BH] HOPMAJIbHBIX H MOAHOPMaJIbHBIX PAOB, (POpMasbHO yJOBJIeTBO- 
MIOIMX ypaBHenulo. K. A. Jlarsimesna yoKasama (7), UTO BCAKOe ypaBHeHHe 


wl”) + p;(z)wW"—) +... + pn (z)w =0, 


foe} 
DP, (2)= >) pa", =, —embe 4ucaa, 


m=0 


uMeeT (PyHaMeHTaJIbHy!O CHCTeMy (POpMaJIbHBIX pelleHHH paccMaTpHBaemoro 
suya. B HacTosuleH paOoTe ycTaHaBJIMBaeTCA CMpaBeIMBOCTh aHaJsIOrMyHOro 
YTBCPXKJeCHHA JIA CHCTeEM JIMHEHHBIX udPepeHMabHbIxX ypaBHeHU 


s—m 


dw. ie GY Seat 
7 =) 4j(2)@j, aj(Z)= Satz? , sw g—ueme wena. 


—t m=0 


[Ipequaraempti HaMM MeTO, oTIHMYeH OT MeToga JlaTbIeBON.: 
_ PaccmMoTpHM BbIpaxeHHA Bua 


co s—m 


e(z)= HomM2 7 , (1) 


m=0 


rae o™)—nocTosHHble, s H g—wesble wucna. He npeanosaraa cxoqumocTH 
JaHHbIX PAOB, OMpefesuM asreOpawyeckHe OMepallMu Hag HAMM aHaJIOrH4Ho 
COOTBeTCTBYIONLHM OMepallHAM Haj{ AOCOJIOTHO CXOAAMMMUCH psilaMH. OuveBu AHO, 
YTO MHOXKECTBO BbIPaxKeHH Bua (1) OOpasyer Nowe, KOTOpoe MbI B aJIbHeH- 
mem Oyyem o6o3HayaTb Kak Q. J[Ba 91eMeHTa NOMA CUMTaIOTCA PaBHbIMH, 
eCJIH KOS(PPUMMeHTHI IPH OAHHAKOBbIX CTeMeHAX Z Y HUX PaBHbl, COOTBETCT- 
BeHHO HYJICBbIM 3JIEMeCHTOM ABJIACTCA 3JIEMeHT, BCe KOoPpPHUNEHTHI KOTOpOrO 
paBubl Hyo. B vacruocru, momo Q MpHHagexKUT MHOMKECTBO aHaJMTHYeCKUX 
(DyHKUMH ©, NpecCTaBuMbIx CXOAAMMMACA pAaMuM BHA (f): 

Hapsayy c asreOpanueckuMu onepallvaAMH BBe/eM OllepallHio Tuddepenyn- 


poBaHua 
s—q—m 


EE VS im) ae OO 
D eangrd? 


H pacCMOTpHM «CHcTeMy JIMHeHHbIX Au pepenuMaJIbHbIX ypaBHeHHu» 
dw nt co So—m 
—=) aij (Zz) w;, Qi; (2) == > ayn 2 Yo EQ. (2) 
dz 
j=1 m=0 
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(YcnoBuMcaA B JabHeHweM OpaTb TepMHH «CHcTeMa JIMHEHHBIX nucepert 
LHaJIbHbIX yPpaBHeHHli» B KaBbIUKM B TeX CJlyYadx, KOra XOTA Obl OHH 
KOapPHUHENTOB ajj(Z) He UpWHaexkUT MHOXKECTBY ©; aHaJIOrHYHO Oyqe 
TlocTyMaTb HU B ApyrHx caysasx.) 

Hasopem 7 BbIPaAKeHHH Bua 


] UW 
W; = e@l2)ze {en (z) + gi (z)Inz+...+ gl] (2) ae | , (3 
rye 
m=0 
p-1 pow 
Q(z) = >} ik: 7: p,q up—uweamsie sucna, p>0,p>0, qe, 
a==0 


<HOAHOPMAJIbHBIM pellieHvem» «cucTrembm (2), ecaH cpequ «pyHkuuiiy olP (- 
WMeeTCA XOTA Obl OfHa OTIHUHAA OT HYJA M Mp 3STOM 


H(z) = (2) = 1, 2,-..,07 v= 0, 1... 8), 
rye 


ay dQ e B i 4 
Mma=(F+F)P@+—_- + sar @ EO, 

= 
gl (z) = i aij (2) of" (2) EQ. 

j=1 

«IloqHOpMaIbHOe pelleHHe», AIA KoTOporo g = 1, Moub3yacb OObIdHOM Tep! 
MHHOJIOrHeH, CleqyeT Ha3BaTb «HOPMAJIbHbIM PeIlIeHHeM»; B j[aJIbHeHILIeM MEI 
He OyfleM BbIJeATb 9TOFO YaCTHOrO cuyyad. 


JjomycTuM, 4TO H3BeCTHbI 7 «NOJHOPMAaJIbHbIX pelleHHli» «CHCTeMBIY 
|| wi; (z) || ({ — HoMep Hen3BecTHOH «pyHKuNN», j — HOMep pellleHHa) 


. 4 . be j 
wi; (2) = ei 2Pi 12? (2) + ofl (2) nz. . + gl# (2) arm } 


Vij ( 
TipHYeM COCTaBJICHHbIM WM3 HAX «ONPeMeJINTEJIb Bpouckoro» wMeeT BUY 
det || wi; (2) |] = eT Tenge ten pz), b(z)EQ, v(z)40. 


Mbt cKaxKeM Tora, YTO OHH OOpasyloT «pyHAaMeHTabHy! CHCTeMy MOMHOp- 
MaJIbHbIX PelIeHHi». 

Teopema cymecTBoBaHua. Beakaa «cucmemay (2) umeem «pynda: 
MeHMANbHYIO CUCMeMY NOOHOPMAALHLIX pewleHutir. 

JloKasaTeJIbCTBO STON TeOpeMbl OCHOBaHO Ha CJIeAyIOMUX pes_NomKeHuAX 


Teopema l. Bceakaa «cucmemay (2) moocem Ooimo ceedeHa 3aMeHOL 
Ne PEMEHHOLX 


Wj seep s Cij (z) Uj, (4 
=i 
20e 
Sij (z) => >. afm) 2 # € Q, det || Cij (2) | =f 0, 
m=0 
Q(z) — noauxom om 2%, g = Igo, 1 —yeaoe uucao, 1<I <n, K «cucmeme 
diy = aa | 
z= bu), bu) = SAPs * 60,9 = cae. (5 
jJ=1 m=0 
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3 Komopotl au6o s/q<—1, au6o s/q>>—1, npuuem @ nocaednem cayuae 


(0) sae Rie: 
mampuya || bj;'|| umeem no Kpatineti mepe Oea pasauunelx xapaxkmepucmuue- 


CKUX 4UCAQ. 


Teopema 2. Ecau e «cucmemer (5) s/qg>>—1,%@ mampuya |b‘) | 


umeem no Kpaunetl mepe Oa pa3sAUunolx xapaKMepUuCcMU4eECKUX 4UCAA, Mo OHA 
moocem Oolmo ceedeHa 3amenoli nepemenHolx 


n 


y= SS Sij (2) uj, Sij (2) = , s}j? go Q, det | if | 49, (6) 
j=1 m=0 * 
K «cucimeme» 


du; bs i tug.) 
w= Douay, cy(Z)= Yapfvre7 €Q, (7) 
j=1 m=0 
6 KOMopouw mampuya Koadmuyuenmoe C = |\c;;(z)||umeem pacuenaennoi eud 
c= 2 
Pores? 


C, — keadpamnan mampuya, codepscawan r? aaemexmoe, C,—(n —r)? 9ae- 
menmoe, O<cr<cn. 

Tina foKasaTesbcTBa NocseqHel TeOpeMbl HCMOJb30BaH MeTO, pasBUTbIii 
B padote C. ®. MemjenKo (°) Ama cucTeM, coep2Kalllux Mapamerp. 

Teopempt 1 u 2 He TOJbKO NO3BOJIAIOT AOKasaTb CyMeCTBOBaHHe «pPyHya- 
MeHTaJIbHOM CHCTeMbI NOJHOPMAJIbHbIX pelieHH» y smoG0l «cucTeMbI judppe- 
PeHUWaJIbHbIX ypaBHeHuli» (2), HO TakxxKe JlalOoT MeTO, (bakTHYeCKOrO MocTpoe- 
HHA STMX «pellieHHiiy. Ha «MOHOpMaJIbHbIe pellieHHA» «CHCTeM» paccMaTpH- 
BaeMOro BHJla NepeHOCHTcA pA UpeOxweHHU, CUpaBeAJIMBbIX JIA pelleHuit 
} OOBIGHBIX CHCTEM JIMHEHHBIX JuppepenuuasbHbIX ypaBHeHul. Hanpumep, JierKo 
WoKa3saTb Cwleqyroulue TeOpeMpl. 

: Teopema 3. Ecau dee «cucmemol 


dw; . [1] [1] rey 
He HDG Op, ai (Z)EQ; 
jm 


cad [2] [2] 
Fe = Dai (2), iz (2) EQ, 
fan 


umerom OOHY uU my oe «KYyYHOAMeNMaAAoHYIO CuCcMemMY NOOHKHOPMAAbHOLX pewle- 
Huti»y, MO OHU Coenadatiom, m. e. 


[1] 12] 
aij (2) = aij (2). 

Teopema 4. II pouseorsHoe «nodHopmanbHoe petuenuer «cucmemo (2) 
- moncem Oolmb npedcmaeAreHo 6 Bude 


n 
Wi = >) Cj Wij (z), 
jt 
20e || wi; (Z) || — Kaxaa-nu6ydo «pyHOamenmanonan cucmema nodHOpMaAoHoIx 
pewenuti», C; — NOCMOAHHOLE. 
Jloka3aTebcTBa cPOpMyJIMpOBaHHBIX TeOpeM UMeIOTCA B (*). 
B 3akmroueHHe CUMTaIO MIPHATHBIM JOJTOM MoOMarofapuTb J.-KOpp. 
AH CCCP A. H. Tuxonopa, UpeqiomuBiero TeMy HacTosule padorbl, 
JO. JI. Pa6Ovnosuya 3a pyKOBOycTBO padoTo. 


Mocxosckui rocyfapcTBeHHbId yHHBepCuTer Tlocrynuso 
um. M, B. Jlomonocosa 23 1 1956 


IMTMPOBAHHAA JIATEPATYPA 


1H. Poincaré, Acta Math., 8, 295 (1886). ?K. A. Jlarmmesa, oxtop- 
ckaa Jucceptauua, Kuepcx. roc. yHus., 1952. 3 C, ®, ®emeuxo, Joxu. AH YCCP, 
Ne 1, 11 (1949). 4 0.0. Koctromapos, KanyugatcKaa Ancceptaua, MIY, 1956. 
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Jlokaaqur Axanemunu nayx CCCP 
| 1956. Tom 108, N 6 


MATEMATHKA| 


B. HW. KPbIJIOB 


MPMBJIM)KEHHOE BbIUHCJIEHHE MHTEFPAJIOB OT ®YHKILUN, 
COJEP)KAIUX BbICTPO KOJIEBJIIOWIMECA MHOJKUTEJIA 


(ITpedcmasneno akademukom B. H. Caupxosem 20 II 1956) 


Korga yuKkuua f Opicrpo KoeOmeTCA, BbIUHMCJIeHHe MHTerpadia OT Hee IPH | 
b n 


TOMOWULM MeXaHHueckux KBapaTyp \fdx~ >) Ayf (Xz) CTaHOBUTCH 3aTpy HEE | 
a k= 

T@JIbHBIM, TaK KaK JIA JOCTaTOUHO TOUHOTO BoOcHpoMsBeyeHHA cbyHKUHH f | 
Ha oTpeske HHTerpHpoBanus [a, b] HeOOXOAUMO B3ATb BECbMa MHOFO Y3JIOB Xp. | 
B craTbe paccMaTpuBaeTCaA “acTHbIH ciyaalH KBalpaTypbl Takoro BHJa, | 
Kora HHTerpupyemMad (yHKUHA MOxKeT ObITh MpescTaBseHa B (opMe TIpous- | 
BeCHHA JBYX COMHOXKUTeeH, OHH W3 KOTOPbIX H3MeHAeTCA JOCTATOUHO | 
IaBHO, BTOPpOH xe ObICTpO KOuIeOuleTCA. 


YcuJIOBUMCA TOBOPHTb, YTO © KOMeONeTCH OKONO HyIA Ha oTpesKe [a, D], | 
b ; | 


eCJI \ eax = 0. Ilycrb [a, 6] MoxHO pa3yemuTb Ha m uactel d; (i=1, 2,..., m) | 


a 
TaK, UTOOb] Ha KaxKAOM yacTH ¢ Oplia KONeOMOMelcA OKOIO HyIA. Byyqem 9 
Ha3bIBaTb OBICTPO KOJIeOJOWLeHCA OKOJIO HYJA Ha [a, b], ecmm uMCIO m 4a- 
CTHUHBIX OTPe3KOB d; OyfeT «OObLINM» HU BCe d; OYAYT MMETb «KMaJyIOy JWIMHY. | 
Ecam 9 ObICTpO KOJeOMOMadcA OKOJIO HYJIA WH He ABJIACTCA «CHJIbHO OTKJIO- | 
x | 
HAIOWeHCA» OT HyJIA*, HHTerpasl OT Hee \e() dt OyqeT (byHKuHel c «MaJIbIMM» 
a 
3HavUeCHHAMH. 
IIpeqnosoxkuM OTpesoK [a, 6] KOHeUHbIM HM OyeM paccMaTpHBaTb MHTerpad | 


b 


\ F-gdx, (1). 


a | 


re f €CTb HeKOTOpad JOcTaTOUHO rviaqKad WH MejJIeHHO H3MeHAIoMaica Ha 
[a, 6] byuxuua. Ilycth g MoxeT ObITh pa3oxKeHa Ha f[Ba cuaraeMblx | 
&=%o+%o, HepBoe H3 KOTOPHIX €CTb MeJVJICHHO H3MeHAIOMadca (byHKUMA, 
a BTopoe — (yHKHA, ObICTPO KOJIeOJIOMAACA OKOIO HYJIA WM He «CHJIbHO OT- | 


KJIOHAOWLaAACH» OT HYyJIA 


b b b 
\f-gdx=|f-Yodx +|f-godx. (2) 


Ilepppli uHTerpas, CTOaUIMH cipaBa, Oyyer, Boodure TOBOpaA, riaBHoHu 
yacTbIo MHTerpasa (1). Tak Kak f+) ecTb (byHKUMA MeqIeEHHO MeHsAIONaAcs, 
OH MOXeT ObITh BbIYHCIeH MIpH MOMOMH MeXaHWueckHx KBaqpatyp. Bropoii 
MHTerpad OyeT HMeTb TeM MeHbillee 3Hayenue Ja (1), ueMm Oowlee Gpicrpo 


* 

Mepa oTKNOHeHHA @ OT HyJia Ha fa, b] unu'Ha d; MoxeT ObITb u36paHa MHOruMH 
cnoco6amu (C, L, Lg uM Ap.), B 3aBHCHMOCTH OT B3ATOrO Kslacca pyuKunn. . 
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PjoneOmouelicah HW YeM MeHee OTKIOHAIOMeLicCA OT HYyJIA OyyeT o. Cuntaa 
WpeAHee SHaveHve OT ¢ NO MpomMexkytTky [a, b] paBHBIM Hysm0, No.yuUM 


gij=—leoldt, (Ppede= (fede, (3) 


Ecim (byHKWuA g, Take MOKeT ObITh pass02%*KeHa Ha MeVICHHO H3MeHAIO- 
Wy!ocA M ObICTpO KONeOMOMywcH YacTH gi = %,-+ 9), TO u3 MHTerpaua (3) 
4 b 


3 CBOIO OYepeb MOXKeT ObITb BbIeseHa «ryaBHasd wacTby \ f’-¥,dx u T. OX. 
a 
Ilopropenue 9THX paccyxeHuli NOSBOMAeT B HeKOTOpPBIX C/yYaAX BbINe- 
WMTb H3 HHTerpasia (1) HeCKOJIbKO NOCHeOBaTebHbIX <IIaBHbIX wacTeli», 
KaxkJlad H3 KOTOPbIX MOXKET OITh BbIYHCJIeHa M€XaHHueCKMMH KBafpaTypaMu. 
MbI OcTaHOBUMCA TONbKO Ha TOM Cyly4ae, Kora (byHKUHH g, £1, Lo,..- 
OyAyT ObICTPO KOVICOJNOMMMHCA OKOJO NOCTOAHHEIX BeJIMYHH — CpeHUX CBOHX 
aueHHit. 


b 2 
Ecum nonoxutTp (b — a)? | gax == 05, Py = £ — Ly. 2%) = \ [co— g(t)] dt, 
a a 


Huuterpan (1) mocne BbI_eeHHA M3 Hero «riaBHOli YacTHy IPHBOAUTCH K BULLY 


b b b 
| f-gdx = co\ fdx + | f’-gidx. (4) 


BpIOJIHAA TakOe MpeoOpasoBaHve HeCKOJIbKO pa3, TOJyYHM cCylefyromlee 
PaBeHCTBO, CXOfHOe C H3BeCTHOH opMyvioH Qinepa — Maxaopena: 


b b n—1 b 
( Fegdx =| fdx+ >) cn [FO (6) — JM @I+[F-grdxs (6) 
a a k=1 ay 

G(X) =2(2), gels) =\[ea— gradi, ce=(b—a)* grax. (6) 


AvasoruuHoe TpemcraBseHve UHTerpasia (1), MosBOsAIOMlee BbI-eIATb 
MOCJIe{OBaTeJIbHbIe «PIaBHbIe YaCTH», B YaCTHOM Cylyyae, Kora g eCTb MepHo- 
quyeckan (byHKUMA c TepHoyjom w=(b—a)/p, rye p— Ooubllioe Wenoe 
YHCIO, ObluIO paccMoTpeHO B paoorTe ('). 

Papencrsa (6) MO3BOuIMIOT MOCMeOBaTeMbHO HaXOMUTb Cp U gx. JlerKo 
MOryT ObITb yKa3aHbI BbIPaKeHHA Cp HM Ye HeMlocpeycrBeHHo uyepes g. Ecau 
f n-KpaTHO HempepbIBHO Auddepenunpyema Ha [a, b], TO BepHo caeqyloulee 
pa3soxkenve ee 10 MHorowleHam Bepnyiu ((?), crp. 400): 


b n—1 at 
- fx) =) Fd + YE Be OU O—F @I4 


a k=1 


+ 2 | je (t) (Ba @— 9) — Ba Odi, (7) 
haba (§ = =a) fh, «= (ba) /h. 


Srecb B, (2) — Muorowien Bepnysmu u Bp(z) ectb 1|-nepnoquyeckad yHK- 
ua, copnajawmaa c B,(z) upp O<Z<1. Ecam (7) yMHoxutb Ha g(x) Hu 
MHTerpHpoBaTb 110 [a, b], NoMKeH NOMyYMTECA pesyJbTAaT, COBNAaalolyAnH C (5). 
Tlostomy, BBUAy MpousBouIbHOCTH f, NOIKHO ObITb 
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b 
R—-1 
ie “7 \e (x) By (6) dx; (8 


a 


gn (x) = | g(t) [Bn (2-8) — Ba (NN dt. _ 


a 


b 
Haw6ouee mpocto ocratoK (5) Rny= \ f(-gndx MoxeT ObITb OIeHeH 

a 

Le 


B kglacce (byHKuMu f, Aaa KoToppix f(™ EL: 


b b 
| Rn? <<) PP dx. (2 dx. (10)) 


a 


b 

B ucculeqOBaHHun \ g2 dx BeCbMa CYIUJ€CTBCHHBIM ABJIAeTCA BbIOOp alllapa- 

a | 

Ta, MO3BO/IAIOMeErO AOCTATOUHO TOUHO YUECTb BIHAHMe, KOTOPOe OKAa3bIBalO?| 
Ha ero BeMUHHY ObIcTpple KONeOaHua g. Mbl BOCHONb30BaIMCb JA STON! 
emu Kosppuuuertamu Dyppe dynKunn g. Ecau MoO*KUTb 


g (x) =a + Y} (4s cos 2ns§ + bs sin Qnsé) (11)) 


s=1 


WM IIPHHATb BO BHHMaHHe M3BeCTHbI€e pa3JIO%KeHHA MHOroueHoB Bepuyisu | 
B TpHroHoMeTpHyeckue pxgbl ((7), crp. 397), aA Yn, B 3aBHCMMOCTH OT ¥eT- 
HOCTH HJM H€YeTHOCTH 1, MOXKHO HaliTH CJeAyIOulvMe BbIPAKeHHA Yepes KOIp)- 
(puUMeHTHI a, U Os: 


. 
> 


(12) 


(—1)*-4 nek i S 3 j 
Gon (X) = ae wd >, eee >; s-** (as cos 2sé+ bs sin 2rsé) 


sS=l1 Ss=1 


(2n)22 +1 


(—1)P-1 p22 11 oe fe). 2 age y , 
En) =e ae |S bs+ S\s—**-1(b, cos Inst — a, sin Qrsé) |. 


s=1 s=1 


Orciofa u u3 (10) BbITreKatoT OWeHKH OcTaTKa: 


|Roe| <[s-] "2% ( St sch | +49) sina 4 8% | [ (fonye ix| 


s=1 
(13) 
ay 


co fore) 1/3 
hls (3 s—2k—-1 , ab 2 > g—4h—2 +0 rr 
s=1 s=1 


a 


|Rasal<[se PP" 


B yacTHOM Culyyae, paccMOTpeHHOM B paGore (*), Korga g ecTb nllepHogu- 
yecKad (PyYHKWMA, oleHku (13) ,a1loT BO3MOXKHOCTA BeCbMa HarJIAHO Wpocue- 
AHTb, Kak yOblBaeT ocTaToK R, c yBeMUueHHemM YacTOTH! KOeOaHutt g. 

Ecam g umeer nepnoq o = (b—a)/p, B pa3JIOKeHHH Y B TPHTOHOMeTpH- 


yeckuH pay (11) Moryr 6pITh OTAHUHEIMH OT HyJIA TOMbKO KoOaPPuHeHTHI, 
MHJ€KCbI KOTOPbIX KpaTHbI P: 


& (x) = dy + SD) (pi cos W2pié + bp: sin Qepi®). 


1=1 
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orya 


Roil< pu | =n pis (3 ai) +B teh | |farmrar | 


i=1 


a 


co 2 
| Ror+s | < p-2k-1 [ey" pls (3 {—2k-1 bn + 


1 co : - M/, [b 1/5 
+5 im ch + a0] jutoyea 3 


i=1 
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Jloxaagu. Akagemun nay CCCP 
1956. Tom 108, N 6 


MATEMATHK:¢ 


Ynen-Koppecnonzent AH CCCP 10. B. JMHHHK 


ACHMMTOTHYECKAS TEOMETPHA TAYCCOBDbIX POJIOB; 
AHAJIOr 3PFOJM4YECKOM TEOPEMDI 


B paGote (1) MHOH BbIBeqeHO aCHMIMTOTHYeCKOe paciipeyesenHe WesIOunc 
JICHHBIX TMOJIOKUTEIbHBIX OMHAPHbIX KBapaTHUHbIX (OPM 3afaHHOrO HeyeTHOr' 
yeTepmMuHaHta — D<_0. Cchopmyviupyem loJlyueHHble TaM TEOPeMBI B HECKOJIb 
KO H3Me€He€HHOM Bie. 

Ilyctb {(a, b,c)}— HaOop puBeyenHbIx mo JlarparmKy coOcTBeHHO IpHMu. 
THBHbIX I@JIOUMCJICHHBIX TNOJIOXKUTCIbHDIX OMHAPHbIX CopM 


@ (x, y) = ax? + 2bxy +cy?, 0o.H.g. (a, 20,c) = 1 
C yCIOBHAMM TIpHBeyeHua 
|\2b|<a<c, amnOo 0 26a —6, mn00 0 27. a ( 


PaccmotpuM flowy AByMomocrHoro runepOouonya 


fT: 06 —D= a, (2 
HM HOpMHpoBaHHoro runepOosonAa 
Ho: %4%,—%=1, x >0, (3 


rye x, =a/VD, %,=c/V D, x3 = b/V D. 

YcsoBud (1) BIenAIOoT Ha runepOosousye H ctyHAaMenTasbuy1o O6NacTh A 
a Ha H,—ee mpoexyuto Ap. 

Ilycrb na Ay) 3aqaHa 3aMKHYTad# KOHedHOCBA3Had dburypa & c KycouHO 
rlaqkKuM KOHTYpOM, UpoekTupylomlaaca B durypy & ua A. lycrp H(X)— ave 
JO TOUeK (2, b,c), Us00paxaloljuX yKasaHHble Hamu (opMbI (x, y). Jlamee 
nyctb ac—b? = D>0 nHeyerHo MH NycTb cytlecrByer MpocToe unico p TaKkoe 
yto (— D/p) = + 1. Torga umeer ecto caezyroulaa Teopema: 

Teopema 1. 


H (2) = = (&)A(—D) (1 + 4(p, D)), (4 


2de h(— D) —4ucao Kaaccos nauwux dopm; JI (X9)— naowade SX», eoluucaen: 
nan no JlobaueecKkomy, c KoKCMmanmoti Jlobaueeckoz2o h = VY ?/, (+); 1 (p, D) >( 
npu duKcuposanHolx p,&. u Doo. 

Uucno p, yaactByioulee B (OpMyJINpoBKe TeopeMbI, NOBHAUMOMY, He JOU: 
HO MOABJIATbCA MO CyllecTBy Jela HM CBHJeTebCTByeT O HeocTaTKax MeTOR: 
MokasatTembperBa. Ec He BBOAMTb STOO HCA, TO yKa3aHHbIli MeTO, MpHBO 
WMT Tl0Ka JIHUIb K YCJIOBHBIM TeopeMamM. 

Ilyctb —D<0— dynqamentanpupilit Auckpumunant u (— D/n) = X (n) — 
COOTBETCTBYIONIMH CHMBO Kponexepa. 

YcuopHaa Teopema I’. Jlycme Y(D)—>0o —s3adannaa monomoxn 
nan dynKyun D, CKoao YyeoOHO medneHHO Bospacmarluaa, u nycmo.psd Ju 

oO 


Pusha OS, Xi > X(n)n-S umeem @ noayxpyee \s—1\<¥(D)/InD 
n=1 
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tes<0, wucao nyseii, oyenueaemoe Kak o(¥(D)). Toeda umeem mecmo co- 
MHOWeHUe: . 


9 
H (2) = 5-1 (8,) h(—D) (1 + 4(¥, D)), (4’) 
# 

de 4(¥,D)—0 npu sadannoix VY (D), D) u D>. 

Xora yiorpeOmemMaa 3fecb MOTHOCTHad TunoTesa MHOrO csa6ee runore- 
bl Pumana, lyTeli K ee JOKasaTembCTBy TOKa He BHHO. 

PesysbtTaTbl Teopembt 1 (GesycNOBHOli) OKasbIBaeTCA BO3MOXHBIM Hepenectu 
da paciipefenenne OMHapHbIX (POpM KaxKOrO H3 LaycCOBbIX POOB B OT- 


qeibHocTu. M3pecrno, uro mp 3aqaHHom HeuetHOm D umeertca 2°) raycco- 
BbIX pofoB, rye (*) 


8(D)=»,(D)—1 mpx D=3 (mod 4); 8(D)=y,(D) upu D=1; 
y,(D) — uuc10 pas THUHbIX HeYeTHbIX MpocTbIX JemuTeselt. 

Ilycrb R-~Kakoli-M60 43 rayccoBbIx pofos; & —urypa Tuna, omucan- 
oro spe, H Hr(X)—  uNcNO KMaccoB poma, AIA KOTOPbIX NpexcTraBuTeM 


(a,b,c) mpunaynexat &. Torga umeer mecro culeftyroujad Teopema: 
- Teopema 2. 


Hr (%) = marl (Uo) 2-%h (— D) (1 + 4 (p, D)) (5) 


6 O003sHaYeHUAX meopemol |. 

BomMncIAA [IA OTJ@bHbIX HHTepeCHBIX B KaKOM-JIHOO cMbICJIe OOmacTel X 
Houayb m0 Jlo6ayepcKoMy mpoekuHii Ly (1), WosyaHM TeopeMbI, MMerloMlue 
CaMOCTOATeJIbHBIM HHTepec. Ilycth « > 0 — Kakoe-sH60 (PUuKCHPOBaHHOe YHCJIO 
4 hp(—D,«/YD)—xonuuectso coOcrBeHHO IPWMUTHBHBIX OMHapHbIx copM 
(a,b,c) (C UcKOUeHHeM TPHBHAaJIbHbIX CJIyYaeB SKBUBaJICHTHOCTH), KOTOpBIe 
“punaqiexat pony R u umewr a<aVD. 

Teopema 3. IIpu a<1 umeem 


he (— D, aD) = = h(— D) 2-#) (1 + 4(p, 4, D)), (6) 


2de 4(p,%,D)—>0 npu duxcuposeannox x, p u Doo. 
pu 1<«a<V4/, umeem 


hr (—D,«V D) = f (a) h(—D)2-* (1 + 4(p, D)), (7) 


fe) =Laresin 1— £4 (1~2)/ 1-4). (8) 


ITpu «> V 4/3 umeem mpueuaaoxHo hr(—D,«Y D) = h(— D) 2-8). 

Mero JOKasaTeIbcTBa 3THX TeOpeM TpeACTaBJAeT JabHeHIly!o JeTamu3a- 
IMtO MeToya paOoTs (1). OH ocHOBaH Ha CONOCTaBJIeHHH OMHapHbIx cop 
(a, 6,c) c MaTpuuamu: 


20e 


L=()— 4), ey (9) 


coins ) na MHO- 
c ale a 6 
04 
wkutemm. Ecau §-+L = A-B,rye A uv B—uesbie Matpuubl; A = bs | -detA= 


M paccMOTpeHHH pasviomwKenuli MaTpul, Bua E+ L=| 


= ai —By =u ->0, Tro ATLA= ae 
peyatomad eli dopma 9’ (x, y) =a’x? + 2b'xy-+c’y? monyyaetca U3 ¢ (x, ¥) 
4 


noycranopkon T= —= —Y\ Tak uro 
Vu \—8 4 

g' (x,y) = (x,y) -T. (10) 
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,) —nenas mMatpuua. IIpH 9Tom or- 


B metoge padorpi (1) uncuto & BbIOMpaeTca Tak, uTO @ + D==0 (mod ps 
Jt JOCTATOUHO. BBICOKOM cTemeHu Ss, HK MaTpHub! A = I uMetor det (II) = p*, 
rye k— WocTaTouHO Ooubilad (PHKCHpOBaHHasA CTeMeHb. 

Ecnau k = 2k, YeTHO, TO COOTBETCTBYIOM[He YHHUMOYJAPHbIe MaTPHIbI 
B (10) 6ymqyT uMeTb PallHoHambHble KOSPPUUMeHTHI C OOWMMM 3HaMeHaTeJe: 
Vu=p™. Tpu atom (D, p) = 1). Orcioga cuegyeT, uro Ana Matpu T, Co- 
OTBETCTBYIONNHX yKa3aHHbM Ham II, dopmpr o(x, y) Hg’ (x,y) B (10) OyazyT 
IpHHajexKaTb K OMHOMY H TOMy xe rayccoBy posy. Ilostomy oKasbiBaeTCA 
BO3MOXKHBIM MepeHeCTH aCHMIMTOTHYeCKHe TeopembI padoTb! (1) Ha KaxKAbIM Ta- 
YCCOB pO B OTJebHOCTH HM NomyanTb Teopembl 2 u 3. IIpu 3TOM HeTPHBH- 
aJIbHbIM IYHKTOM ABJIAeTCA OWeHKa YHCIa MpescraBuTelen pojla B «HYJICBOM»> 
yrsie TpeyrombuHuka Jlo6ayesckoro A. JlambHeliime NpHMeHeHHA MeTOa, U3- 
jlowKeHHOTO B (1), IPMBOAAT K yCTaHOBJIeHHIO aHaslora UsBeCTHOH sproqnue- 
ckoli Teopemp! Bupxroja — XuHuHHa (cM., HallpwMep, (#)) O «CpeqHHX HO 
tbasam» MH «CpeHUX TIO BPeMeHH» JIA NOTOKOB C HHBapwaHTHOH Mepol (MIM 
YCHJICHHBIX 3aAKOHAaX OOJIbUIMX YHCeI JIA AOCTPaKTHbIX CTalMOHaPHBIX B Y3KOM| 
CMbICJIe CTOXACTHYCCKHX IIpOMeccos). 


u u 
livers fe: a i — palMOHaJbHad yHUMOyJApHas MaTpulla C yCJO- 


BH@M 0.H.J. (Uy, Ug, Ug,Ug)=1; 9(%, y) = ax? + 2dxy-+cy?—oqna He 
W3yuaeMbIX HaMH (OPM KakKoro-HOO rayccoBa poja u 


¢' (x, 9) = (x, y) T. (11) 


Takoe COOTHOIMeHHE PaBHOCHJIbBHO PaBeHCTBaM 


ll ‘ped Ug ~~ ; bo +& —a’ \ { lly —Us 
e —b-+E Shige Us ong ( é phat i — uy Us ) 
re €—wesoe uuco, a X —yelad MaTpuia. 

Byyem TpeOopatb, 4uTo *opmpbl o(x, y) Ho’ (x, 4) OblIH NpHBeseHHBIMU Hi 
MCKJNOUHM HeOOJIbIOCe YHCIO TPHBHaJIbHbIX CJIyyaeB HX 3IKBUMBaJIeHTHOCTH. 
B TakoM culyy¥ae pH 3ayaHHoM &, Matpuua T B (11) Oyqer uMeTb 7Ba U 
TOJIbKO [Ba BOSMOXKHbIX S3HaYCHHA, ONpeesIAeMbIX BbIYeTOM &(mod p). Ecau 
CUMTATb 9TOT BbIVeT ()MKCHPOBaHHbIM, TO T onpesemseTcA OHO3SHAYHO NO 9g. 
HaxomxjeHve Takoro T uM cocTaBsieHHe cooTHomeHua (11) OyyeM Ha3bIBaTb 
onepauvel &; NOBTOpeHve sTOH ONepawuu v pas (v=O0,1,2,...) 6yqem OGo- 
3HauaTb ZY HW pesysbTaT 


W(x, Y) = 9 (x, Y) E. (12) 


OTH WpeoOpasopanuA olpeyensioT oTOOpaxenua HaOopa MpHBe/eHHBIX 
cbopm 9(x, y) Ha ceOa. Ec paccMaTpuBaTb HM HellemouNCIeHHbIe MpHBeyeH- 
HbIe (opMb! (a,b,c) H NPHMeHHTb KO BCeM HM sN0G0e u3 MpecbpasoBannl TY, 
TO NOJYYHTCA HaOop MpeoOpasoBannlt c MHBapMaHTHO Mepoli (v urpaer pom 
«BPeMeHH»), a HHBapHaHTHaA Mepa cCoBMagaeT c msomjaybro Jlo6auepcKoro 
JI (Q,) “3MepHMbIx MpoekunHt o6smacteli QCA ua Aj. 

Ilyctb Q, — Kakasd-mM60 KOHeYHOCBASHad OGacTb Ha A,, orpaHwueHnaa 
KYCOUHO-Pla{KHM KOHTYPOM HM UpoekTupyrtomjasca BQ na A. Ecau 9(x, y) = 
= ax” - 2bxy + cy? Kakaxt-1u60 MpuBeyeHHad PopMa, KOTOpOl OTBeYaeT TOU- 
Ka (a,b,c) wa A, To nycTb fo (?(x, y)) = 1, ecam (a, b,c) EQ, u fa (¢(x, y))= 
= 0, ecau (a, 6, ¢) €Q. 

SaukcupyemM Kakoe-s1H60 Cy >0, wenoe k, >0,u paccmorpuM orHomenue 


s—t 
~ > fale (x, 9) 2) (3) 


v=0 
IA Kakoro-HO0 s >c,InD. 
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), Teopema 4 («proquueckaay). 


s—t 


1~ 
=D fale (ey) D) = SR (1+ a (p,D)) (14) 


v=0 


b ? 

) i npusedeHHolx opm © (XxX, VY) 3a BO3MOICHbIM UCKAIOUeHUeM o(h(—D)) 
@ Saecb s > c,InD, JI(A,) =2/)%; 4(p, D) cKonp yroHO MasIO pH (buKcn- 
| BaHHOM hy u D->oo. Sra Teopema mpeycraBiser 3ameTHylo aHaslorulo 
MSBeECTHOH SprojuyecKkoH Teopemoli BupKroda — XuxunHa, 0 KOTOpOH roBo- 
jlocb Bbille. Tlapamerp v urpaeT pos Bpemeni, u cneBa cTOoHT «cpeyuee 
» BpeMeHH>, a cipaBa oTHOUeHHe JI (Q))//J (A), KoTOpoe, B custy TeopempI 2 
|ABCHCTBO (5)), MOXHO MBICJIHTb, Kak «cpeytuee 10 (pa3sam». Pasymeercs, uc- 
MOYCHHA, KOTOPbIe IPHCyTCTBYIOT B (POpMysHPOBKe KAccCHYecKOl sproyuye- 
OW TeOPeMBI, JOJKHbI BCTpeyaTbCH H B COPMYJIHpPOBKe Teopembl 4; Jia He- 
ITOPHIX HCXOHBIX 9(X, y) MpeoOpasoBanne X MoxeT OKasaTbcA MepHoyuye- 
‘MM C MaJIbIM TlepHOJOM HT. MI. 

«<Oproquyeckas» Teopema 4 B CBO OYepesb IPMBOAUT K HOBLIM acuMMTo- 
(YECKHM Teopemam. 

Ilycrb & — kakoe-mH60 MHO2KeCTBO MpHBeJeHHBIX (opm (x, y) C ycmOBH- 
1: KOJIMYeCTBO (OPM MHOXKECTBA: 


M (U) > eoh(— D), (15) 


fe ¢) >O0—ckolb yroqHO Masada KoncTauta. Ilyctp Wf (Z’) — mHoxecrBo 
OpM, Mpousouegiee u3 YW nocne mpeo6pa3opanua ZY. Tycrp Q CA — 06- 
aCTb OMHCaHHOroO Bbllle Bua u M (Y (TX), OQ) — KomuyectBo opm u3 W(X), 
Spasbl KoTOpbIX (a, b,c) EQ. 

Teopema 5. J7ycmo v npobeeaem uemunole 3nauenuA <C,In D. Jaa ecex 
IAKUX 3HQAYEHUU, 3A BO3MORCHbLM UCKATOUeNUeM O (IND), noayuum 


| 

M (2 (&), 2) = WT (Qy)-M (%) (1 +-0(p, bs D)), (16) 
) ; 
de 4 (p,2,,D)—+0 npu duKxcupoesaxHom p, Oocmamo4uHo OoxApilom qbuKcupo- 
anHOMmM ky u D>. 

Teopemp: 1 u 2 caeqyroT oTCloa pH NOMOMIM HeKOTOPHIX JONOJHUTeJb- 
BIX cooOpaxennii. CyulecTBeHHO, 3TO ecu Y%! cocTaBJIAeT TayccoB poy, TO 
(=) = YU yaa uerHpix y. SaMeTHM elle, TO OCHOBHAA ollepaud LZ MoxKeT 
BITb CBeeHa K rayccoBoli KoMMO3HuuN c copmMolt (p,q). ITO lpuBoO_UT 

HOBOH Teopeme. Ilyctb 9, — Kakas-sHOO NOsrpynua orpanwyeHHoro HHe- 
ca m B rpynme Ksaccop dopM (a,b,c); Bo, H1,..., Bm—1 — CMexKHBIe KJac- 
BI 10 9; Hi (2) — uucno o6pa3os (a,b,c) BHyTpH OOuacTH & (ompesernemon 
ak B Teopeme 1), IpHHafmexKalux Kuaccy §;. 

Teopema 6. 

9 
NCS 2mm 


JI (Xp) h(— D) (1 + 4(D, m)), (17) 


de 4 (D,m)—=0 npu duxcupoeanHolx Xp), p, mu D-> oe, 
Teopema 2 HemocpescTBeHHO He CJlejlyer oTCiofa, Tak KaK HHAeKC NOJ- 
Pyllbl rulaBHOrO pola MOxeT ObITbh HeOrpaHMYeHHBIM pH D+. 


JlenuurpaycKoe oTgeienue MatemaTuueckoro HHCTHTyTA Tlocrynuo 
um. B. A. CrexoBa 13 II 1956 
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MATEMATHK) 


M. K. ®ATE 


PEWEHWE OJHOMW 3AAUN KOU TNYTEM YBEJIAUEHUA uHicaTA 
HE3ABHCHMbIX NEPEMEHHbIX 


(IT pedcmaszeno akademuxom B. H. Cauuprossim 6 II 1956) 


a) PaccmaTpuBaetcaA ypaBHeHve 


fi! bus tJ R 
OF a"F ar F ‘ie ieee 
tn) oe + Palo) See + Dian (02) + DY Pa wa) Se =H (@, 9, ( 
rie g,.(w,x) (k= 1,...,n—l); Pr, 4) (R=0,...,2—1), H(@paee 


IIPepbIBHbI 10 COBOKYIHOCTH TlepeMeHHbIX — KOMIIJI@KCHOH w==u- iv, 3M 

HAloMlelcCH B HeKOTOpOH OOsacTH G, MW BelleCTBeHHOH x, HSMeHsATIOWLeHCA 

wuuteppame A(a<x<b) (~w<a<b<+ 00); He orpannunBaA 06 

HOCTH, MO%KHO CUMTATb, YTO a=; BCe STH (PYHKUHH, a TakKe Gn(W) per 

JIAPHbI (= ONHO3HAUHbI WH aHaJIMTHYHbI) NO W; gy (W) Hurye He OOpalilaetca 

HYJIb; Pn(X) HelpepbiBHa HU BCcloqy > 0. 
x 


6) Samenort t=1+\)—4—, c=q4+(—“_, ry 
ged Ba) me V4)", (w) 


n 


Vide ty St03 (w) — KakaA-MO0 OHOSHAWHaA BeTBb pajluKala, ypaBHeHnHe (1 
IIpHBOAUTCA K TOMY Ke BUY OTHOCHTeMbHO t, ©, HO C gn==(—1)"", Pn=! 
uTo HM OyzeT UpeqmosaraThcA Oe3 H3MeCHEHUA WepeMeHHHIX. 

Ifembio HacTosllel sameTKH ABJIAeTCA pemieHve 3aqaun Kom maa ypal 
HeHua (1) Mo nepemennok x. J\aA HariaQHocTH, a TakxKe Ja dopmymupe 
BaHHA Pe3y/bTATOB UCIOJIb3yeM ye BBOWMBUIeecA panee (1) KoMMIeKCH 
BelIleCTBeHHOe (eOMeTpHyecKH TpeXMepHoe) MpocTpaHcTBo & c «ropH30HTadl 
HOM» KOOPAMHaTHOH KOMIMMIeKCHOM TOCKocTbIO (Ww) HM BepTHKasIbHOH Bemec 
BeHHOM OCbIO (xX), MepeceKaloulMMHCcaA B TOUKe w —0, x =0, c O_MHaKOBBIN 
MaciiTa6aMH lO BCeM OCAM U, UV, X. OOmacTb 3aqaHHa ypaBHenusa ( 
OyneT UnIMHApoM © =GXA, croslluM Ha MmocKocTH (Ww) CBOHM OCHOB 
HueM G. 

B) Ilyctb Po (9, %)) — HeKoTopas Touka ®, x) >0. Tlocrpoum 3amKuyTy 
MpaBWJIbHy!0 N-rpanHylO NupaMuyy Bp,, BepLiMHa KOTOpOH HaxoguTca B P 
OoKOBbIe peOpa HaKJIOHeHbI K IWIocKocTH (w) Mo yrmom 45°, a ocnopanue 
ABIACTCA MPABWJIbHbI N-yrOMbHHK Wp,, pacnoslOx*xeHHbIli Ha MocKocTH (¢ 
TaK, 4YTO HallpaBeHHe OT erO LeHTpa Wy K OHO M3 ero BepluMH P, apa. 
JI€IbHO OTPHUAaTeIbHOMy HallpaBJIeHHIO JeHCTBATebHOH oOcH (wu) MOCKOC' 
(w). Hauunaa or P,, 3aHyMepyem nogpayq ero octambupie BePIUHHbI IporTi 
YacOBOH CTpeIKH, OOO3HayUB ux P,,..., P,. HanpaBnenus pe6ep P,P; & 
SOBEM XapaKTEPHCTHYCCKHMH, HallpaBsienve or P, Kk P; NONOKXHTeAbHBII 
oOpaTHoe — orpHatesbHbIM. [Ipampie B® c XapakTepHCTHYeCKHMH Halip 
BJICHHAMH Ha3OBeEM XapakTepHcTHKaMH. Takum oOpa3som, ® cosepxKUT nN C 
MeHCTB XapaKTepHCTHK, KOTOpble OyAyT Ha3bIBATbCA COOTBeTCTBeHHO 1-1 
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Mu T. X. Bee sTw NonsaTrua cBasaHbl Cc ypapnennem (1). IIupamugy Sp 
SOBEM XapaKTepHCTHYeECKOH OTHOCHTebHO ypaBHeHua (1) u HayagIbHbIX 
JIOBMM (2) (CM. Hw>Ke), B Hecyuleii Mm0cKOcTH KOTOpbIX JlexKUT OCHOBAHHe 
‘paMupl. - 

Touxy P, Has0BeM JOCcTHxKUMO! (OTHOCHTeIbHO O6acTu G), ecuH Wp,cG. 
HOxwKecTBO Touek ©, JOCTHxXHMBIX OTHOCHTeIbHO G, o6O03HauHM ©, Ww Ha30- 
M JOCTHXKUMBIM AQpOM WnIHHIpa @. Ouepuyuo: ecm P,yEC,, To a 
»— &; © ect orkppiroe cBaA3HOe MHOxeCTBO B®; G TpunaqwexuT ero 
MbIKanHio ©; mMepeceyenne ©, MocKocthio x = const +0 nMeem mpoex- 
(€H Ha MWOCKOCTb (W) OTKpbITOe MHOKEeCTBO Gy,» MOXKeT ObITh HeCBASHOe, 
bIBATOWee OT G JO ycToro c pocrom x or 0. 

Teopema A. Janel: 1) ypaeHenue (1), onucaxHoe 6 absayax a), 6): 


> 


pn dynkyuit fy(W),..., fn1(W), peeyaapnoix @ o6aacmu G. Toeda cytuye- 
weyem u npumom eOuncmeenHan dbyakyun F (w, x), Komopas: 1) emecme co 
DUM dacMHolMu NpouseodHemu ORF /Ox* (k= 1,...,n) onpedeaena 6 ©€,+G 


HenpepoleHa no (W,X), peeyanpHa no w 6 Gy npu guKcupoeaHHom x; 
yoosremeopsem ypaenenuio (1) 6 ©, (a no Henpepoienocmu u e G); 
emecme c OKF/Ox*® npunumaem Ha G sadaHHole sHaveHUs: | 


Be, 0) = foe), “SEY ) = ftw)... 


= 


O° IF (w, x 
roe tit 

Teopema B. Swauenue F(w,x) @ mouxe P,€C, ebipaxaemca unme- 
alamu 4epes sHadeHUuA ynKuyUut (2) U UX NpoUuseoOHoLxX, e3AmMole MOALKH 

ocHoegaHuu Wp, xapaKkmepucmuyecKoli nupamudet Bp, (gopmyaa 
MaHa). ; 
| Orctofa OyzeT Ce QOBaTb JOKAaJIbUbIH XapakTep 3aBHCHMOCTH pelieHHA OT 
WWAaJIbHBIX JaHHbIX, CBOHCTBCHHBIM HOpPMaJIbHbIM THlepOoMueCKuM ypaBHe- 
4AM 2-ro Nlopsy{Ka WH BbIpaxkKaeMbIi, HallpHMep, dopmMyviamu Kupxroda wu 

JI. CoOonmepa (cM., HampuMep, (?)). Sqecb yMecTHO, OfHaKO, 3aMeTHTb, 
fo ypaBHeHne (1) He NpHHanmexUT HH K OAHOMY H3 Tpex THMOB To Kmac- 
ApUuKaluuH ypaBHeHHH C UaCTHbIMH TPOHM3BOJHbIMH BBICWIero Mops aKa (cM., 
ampumep, (°), crp. 423); umes Buy «ypaBHeHua KosasescKoli», (1) Take 
2 ABJIAeTCA HH runepOomMyecKHM HH p-lapaOosmueckuM B cmbicuie VW. I. He- 
,0BcKOrO (+). 

Orcioya »Ke CuIeMyeT KOPpeKTHOCTh JaHHolh 3ayaun Kou, mpHrom paBHo- 
epHad B CJlyyae KOIXPPHUHeHTOB, OPpaHHYeHHbIX 10 W, HallpHMep, He 3aBH- 
Mux or w. Ecnu G ectb Bcx MwocKocTtb a © — slexkallMH Hay Helo clON 
pocrpancrBa & (paBHbIli NomympocrpanctBy mpu b = + oo), 9TH pesy/bTaTbr 
2 MOrIH Obl ObITh HOJyYeHbI MeTOAOM HUHTerpasIbHBIX TpeoOpasoBaHuh B 
SJIOM, KOTOpbId TpeOyer CMelHasbHOro ToBeeHHA HavaJbHbIX (pyHKuUMU (2) 
a Oe€CKOHEYHOCTH. 

Tloka3aTeIbCTBO 93THX TeOpeM TOJyyaeTcA MpeoOpasoBaHveM ypaBHeHhA 
) K xapakrepHcTHuecKHM TepeMeHHBIM, KOTOPbIX OKa3bIBaeTCH OOJIbIIe, YeM 
SHOBHBIX II@pCMCHHBIX W, x. 

§ 1. XapakTepucTuyeckHe NepeMeHHbIe ypaBHeHHUA (I)e 


ro OyAyT felicTBUTeJIbHbIe MepeMeHHBIe ¢),.. ., tn, CBASAHHbIe C W, xX PopmMy- 
~aMH * 
tL m1 
W = W)— >) tisi, x=%X»— >) ti, (3) 
i—1 —r 


(€ W)—HeKOTOpoe KOMMJIeKCHOe YHCJIO; X%)— HEKOTOPOe JCHCTBUTebHOe 
ico; ¢; = 1,...,&n, CYTb BCe KOpPHH 1-H CTeNeHH U3 1, 3aHyMepoBaHHble 
JOTHB uacoBOll crpemKu. Tak Kak n> 3, TO CpaBHeHWe JeHCTBHTEJIBHBIX H 


* B KOTOpEIX BMeCTO 3HAKOB MHHyC MOXKHO 6bINO Obl B8ATb 3HAKH Moc; PopMysb € 
IHyCOM TIpeAcTaBAT HekoTOpble YAOOcTBa B AabHenileM (cm. Teopemy 2). | 
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MHHMbIX uacte (3) NoKasbiBaeT, YTO IpooOpasom pocrpaHcTBa & OyAeT B 
n-MepHoe J\eHCTBHTeJIbHOe (eBKIMOBO) TIpocTpaHcTBO E™, wpuuem cooTs 
crpue Es ®, KoTopoe MbI O6o3HayHM (w, x) = WV (t),, ofHO3HaUHO, a Tf 
n=3 MM B3aHMHO-OHOsHauHO. C W3MeHeHHeM OHOH KOOpAMHATH t; Tif 
3aKPeIJICHHBIX OCTAJIbHEIX TOUKa (W, x) TMepemerlaeTcH M0 XapakTepHcTH 
i-To ceMelicrBa CO CKOPOCTbIO -+ V2 orHocuTembHO 1}. 

Teopema 1. [ycme gyxxyua F (w,x) wu ee 4acmnole npou3éeod 
ORF /Ox" R= Nis ces =e okpecmnocmu YU mouKU (Wo, Xo) HenpepoleHol 
(w, x) u peeyanpHet no w npu uKcuposanHom x; Nycimb (9 —(t,.. ae 
ecmb W-npoo6pa3s mouKUu (Wy,X) u A ecmb OKpecMHOCMs MoKKU 1°, ‘’-06p 
Komopoti aescum 6 WU. Toeda onpedesenHan 6 A dopmyaou 


[Stn evs te) = FEOF (9 — Shit» — Yh) 


ynKuyun umeem @ A Henpepolenole NPOUuseoOHble eceXx nopsAOKO6 <s, NpUu4E 
umetomm Mecmo COOMHOWeHUA: . 


atr eli fe aot. ate ( 
sey (1) (i) erage ae 
(hal, omsp ken lu 


BONE nee FeO A ta ee eae OV a” f 
ei dw" i ax" hea sal ar ; sage) f(D Oty... Ot, ( 


(npu.kR=s =n), 20€ Sp(&,-..-, &n) ecmo k-A anemenmapnan cunen 
ckan (yHKyuA. 

JloKa3atTeJIbCTBO BbITeKaeT H3 9JICEMeCHTAPHbIX I1paBHil xasbepenspona 
© TOCUeLYIOULMM IIpHMeHeHveM (popmysbl HbwroHa of, — 8 ,om y+. 
: ‘ m 2 
oe ahah MSm =O, CBASbIBAIONIeH Sp CO CTeIeCHHbIMH CYMMAMH Gp. 
“Tipumenss aTy Teopemy K HCcKOMoMy pelweHuio F (w, x) ypaBuenua (1) 
ero mpaBoH uactu Hf (w, x), mpuBeyem (1) k Buny 


a” ft 


n 
(1) Fuca teed > er (t) Dif =h(t), ( 
TDR Hise 

Ty. K YpaBHeHHtO C UYHMCTO-CMeWIaHHBIMH MpPOM3BOJHbIMM H LJIaBHbIM UJIeHO! 
paccmorpeHHomy B (°). S3mecb J = (ij,..., ¢) CCT MPOW3BONbHOe coueTaHl 

qHCed nee MHOxecTBa (1, ..., 2); |J|=k — unCMO 2eMeHTOB. B 

We i JOL iiss BOLI. & paciipocrpanena Ha Bce coueraHua J =«(1,..., 7), 

ki k ([n\1 4 
p(t) = (1) (k) {an E OD) eae t+ re (HON. 
i Sip 

Octaetca HaiiTH OONacTb M8MeHeEHHA NepemeHnplx t,,...,t, H mpeodpas 


BaTb HavaJIbHble yCOBHA (2). Ho qenaTb 9TO AA BCcero uHIMHApa © uw. 
ts ROCTHKHMOTO Apa ©, HeT HeOOXOAUMOCTH; JOCTaTOYHO MOCTpoOUTb Mp 
ei pa3' JIMINb KaKOU-HOO XapakTepucTHyecKkOh UMpamuybl Bp, c BepliuH 
0 Coo: OTOH NeW CyKUT creyomasa Teopema: 
eopema 2. Ilycmo: 1) ceo6odxnvle 

Peres AM ae tiie eed) UNCHbL Wy, X_ Popmyavl (3) cyt 
ee mouku Py yuaundpa ©; 2) V ecmo n-epann 

LE a 6 E’’ c eepuunoti Q,(0,...,0), 6oKxoeemu pedpa. 
ne ae Hac 0, X, 0, -++,0), U ocHoeanuem Q, npedcmasaa 
a )-MepHoul n-epannoli cumnaekc, aeocauuti 6 eunepna 


coomu St; = i 
x ti =X) U umerlMut Qy,..., Qn ceoumu 6epuiunamu. Toeda V-c 
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‘3 V no dopmyaam (3) ecmo xapaxme 

( pucmudeckan nupamuda Bp,, n - 
4—>P; (== 0, 1, so ssnthy Q-+> Wp. P ae 
| § 2. 3amaua Komwn. Byyem pemarp sanauy Koum mua ypaBuenus 
4) 8 Umpamuye V Mpw caeqyicmMx HayambHBIX yenoBuax fia Q, mMlomyuato- 
yAxca mpeoOpasoBanuem ycsoBnit (2) no (popmyaiam (4): 


F) F) n 

sn (se S33 an) t|, = (—1)* (2) fa (Wo — Sites), 
il 

i (8) 

Siti tego eer Dyed. cant edi 

1 


Teroa OAHOSHAYHO HaXOJMM I[pefevbHble 3HayeHus Ha Q Bcex (B YacT- 
M9CTH, UHCTO-CMeLUaHHBIX) MPpOHSBOAHBIX HCKOMOM (byHKIHH TopsyKa 


1 cn—l: 
i 


P at;, oe oss Gay (in (@) + (y et] Fra (@) + 
+( > eis) fog) ee en meee (a), (9) 
1<e<B<kR 


fe W = W) — Sj) tis; IPH ycnoBun Sti =%. Baap us (9) kakylo-1H60 
: | 


1 
enouky (9’) (KOTOpyio MbI He BbIIINCbIBaeM) UHCTO-CMeLIAHHBIX MocueOBa- 
SJIbHBIX MPOHSBOZHBIX OT O-ro fo (m—1)-ro Nopsqka, Nowyyaem sayayy 
vou (6), (9’) B mHpamuge V, yoBnerBopsrtollyio ycoBuaM TeopeMbI 4 
3 (°); ee pelleHHe cyllecrByer HM euHcTBeHHO. HenocpeycrBeHHo tpoBe- 
AeTCA, TO HyJeBoe TpHOMxKeHHe K pemlenuto f(t) ABAAeTcA CbyHKWHeH He 
n n 


IT <OTJebHbIX» tj, Aa OT W= Wy) — >| ie a x= x= | ti; 3aTeM J{OKa3bI- 
1 


1 
aeTCH, 4YTO 9TO CBOHCTBO ObITh (PyHKUHeH OT W, X COxpaHAeTcA (cbopmys0x 
1OCJIeQOBaTeJIbHbIX [pHOnMxKeHHH. Takum oOpasom, f(t)=F(w,x) Ana 
W,x)E€Bp,: F(w,x) ABMAAeTCH HCKOMbIM HM IIPHTOM €HHCTBeHHBIM pelle- 
qwem 3aqaun Koum (1), (2). Teopema A joxa3ana. 

§ 3. Hoxa3satTeabcTBo Teopemp B. B ycnopuax wu oOo3sHaveHHAX, 
eopembl 2 3HayeHHe 7 (0,...,0) pemeHua 3ayqaun (6), (9’) BbiIpamxkaerca 
gepes 3HayeHua Ha Q (nexoroppix) mpousBogublx (9) u d@yHkuHH Pumana 
mm, Q) = R(0,)2..,0;/t;,..%, ta) Mo mdopmyne Pumana (cm. § 5 °(*)), 1-e. 
BHaveHve F (W),xX)) pewienua sagaum (1), (2) B OCTMxKMMOM ToUKe 
(Wo, Xo) € ©) BbIPasHTCA Yepes HayaJIbHbIe (PYHKWMH HM WX MpOM3BO/HbIe pu 
TOMOWM HHTerpaJioB, KOTOpble OepyTcA, OfHako, He MO ocHOBaHHIO Wep,, He- 
cyllleMy 9TH JaHHbIe, a Mo cuMIekcy Q, siBsIOMeMyCH TMOJIHbIM pooopa- 
30M 2TOrO OCHOBaHUA Ip OTOOpaxKeHHH -MepHOH TMpamuybl V Ha xXapakTe- 
pucTuyeckylo mupamuyy Bp,. 

- 3amerum, uTo dyHkunio Pumana R ypaBuenua (6) MoxHO TOxKe «oTOOpa- 
3HTby B UpocrpaHcrBo § H TeM CaMbIM TIOJYUHTb HelOCpeCTBEHHOE ompeyje- 
geuve (pyHkuun Pyumana ypaBHenusa (1), HO Ona OyyeT (yHKUMeH He Mapbl. 
Touek @, a JIOMaHbIX IlyTeli, 3BeHbs KOTOPbIX ABJIAIOTCA OTPpe3KaMH Xapak- 
TepHCTHK. 

Uepnosuyknlt Tlocrynuno 
rocyapcTBeHHbIM YyHHBepcuTeT 4 II 1956 

LMTMPOBAHHAS JIUTEPATYPA 
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Jlonaage Axragemun nayr CCCP : 
1956. Tom 108, Ne 6 | 


MATEMATHKA) 


A. C. ®EXJEHKO 


CHMMETPHYECKHE TMPOCTPAHCTBA C IIPOCTbIMM 
HEKOMNMAKTHbIMM ®YHJAMEHTAJIBHBIMM PPYTMAMH 


(Ilpedcmasaexo akadeamuxom A. H. Koamozoposum 16 II 1956) 


B 1926 r. 9. Kaprau Hates Bce CHMMeTpHYeCKHe IIPOCTpaHCTBa C TIPOCTBIMHl 
KOMMAKTHBIMM (pyHaMeHTaJIbHbIMH rpynnamu ('). B HacToaujeH 3ameTKe UpH-| 
BOUTCA KaCCHpPUKAaHA CHMMeETPHYeCKHX MPOCTpaHCTB C MPOCTbIMH HeEKOMMAaKT>} 
HBIMH (pyHJaMeHTaJIbHbIMH TpyNWaMM OCHOBHBIX CepHH, NOMyYeHHad ABTOPOM\ 
3aMeTKH B ero Jucceprauun (*). ORHOBPeMeHHO C HAMM HW H€3aBHCHMO OT Hac 9TOM 
*Ke Bayaueli s3anuManuch B. A. Posenpenpy (*) uw M. Bepxe (4). Oqnako nepBbiit 
3 9THX ABTOPOB paccMOTpesI He BCe MpOCcTble PpyNMbl OCHOBHBIX CepHH, a Yj 
BTOporo MMeloTcsd UpomycKH (upoctTpaHctTsa 4 vu 6 nO Hamel KNaccupHKalyy).|| 

Hau mMerog cocrouT B cileqytourlem. Onupasich Ha pesybtaTbt Kaprana (%}, 
MOXKHO JOKa3aTb Teopemy (TeopeMa Obila BUepBbIe WoKasana M. VW. Kapnene+ 
Buyem (°)): | 

Beakutk uneoaomusneii asmomoppusm npocmou neKomnakmHol epynnel 
G nepesodum 6 ce6a HeKomMopyto -mMaKCUMaABHYIO KOMNaKMHYIO Nnodepynn 
K epynna G. 

QTa TeopeMa MOSBOJIAeT CBECTH OTbICKAHHE HHBOJIOTHBHBIX AaBTOMOP(H3 
MOB MpocToH HeKOMNaKTHOM rpynmbl G K OTbICKAHHIO MHBOJIIOTHBHBIX aBTO 
MOp(u3MOB KOMUaKTHOH rpynnpl K. Ho nocnequaa 3aqjaua MOET ObITb peleHab 
DpH MOMOUIM pesyibTaTOB KaptaHa, OTHOCHUIMXCA K IPOCTbIM KOMI@KTHbIM) 
rpynuam (1). [JonyyenHaax TakuM oOpa30M kJaccHdbuKalluaA WHBOJIOTHBHBIXY 
ABTOMOP(PH3MOB IIPOCTbIX HEKOMMAKTHbIX Tpyll pewmaeT saqayy kmaccudpH-+ 
Kall CHMMeTPpHYeCKHX MPOCTpaHCTB C MpOCTbIMM HEKOMMAaKTHBIMH (byHaMeH- 
TaJIbHBIMH rpyumamMH. Hye MbI NPHBOJMM MOyeIH CHMMeTPHYeCKHX TIpo- 
CTpaHcTB JIA CLyyad TeX MPOCTbIX H€KOMMAKTHBIX TPyI OCHOBHbIX cepHit, 


KOTOpble He OblIH paccmMoTpeHbI PosendemboM. 
- 1 Pe { 
[pynna “An. Tak mb Oyqem o603Ha¥aTbh Tpynny KomIMHeanHit n-mep- 

HOrO KOMIIJIEKCHOrO IIpOCKTHBHOrO TIpOCTpaHcTBa, NepeBOAAULMX B CeOA KBaJ-: 


PuKy | | 


I in i ee | 
Fda Pt ncaa ire (1) 
i=1 j=l+1 | 


IIpoekTuBHoe mocTpaHcTBo c aG6commoTom (1) 6yyem o6o3Hauatp /K,, (i). 
MojeaMu CHMMeTpwueCKuX TpocTpaHcTB c (yHAaMeHTambHOl rpynnon| 
wits cayxKar: | 
1. MuorooOpasve map mulocKocTeli, MOMApHbIX OTHOCHTebHO KBapH-4 
Ku (1). | 

2. Muoroo6pasue n-MepHbIX HOPMAJIbHBIX wWelleli (n-MepHbIMH HOPMAaJIb- 
HBIMH WenamMu mpocrpancrsa ‘Kp (i) HasbiBaloTcs TeOMETPHYeCKOe MeCTO TO- 4 
YeK C BelleCTBeHHbIMH KOOPAHHaTaMH HM BCe TreoMeTpHueckHe OOpasbI, Nosy- | 
YeHHble U3 Hero ABHKeHHAMH MpoctpauctBa 'K, (t)). 

3. MuorooOpasue napaTakTuueckux KoHrpyeHuuii IIpocTpaHcTBa i ei (i)| 
(lapaTakTHuecKHMH KOHIpyeHUMAMH mpocrpancTBa Kem (it) HA3bIBaIOTCA CH- 
CHCTeMa IIPAMBIX, COCAHHAIOULUX Kayo TOUKY X C TOUKOH ‘x: 
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y 


Silas Sie ae rylti 


Pan ae Tm—I-+j m—I+j Tah A 
[= ae ea a ise a = Ae a aaah Wie ae 
¢ 


jf BCe TeoMeTpHyeckHe OOpasbl, NOJyYeHHbIe W3 YykKa3aHHOrO JBM>KeHUAMH 
japoctpanctsa *Kom (i)). 

4, Muoroo6pasne JHHeMHBIX KOMIJeKCOB, MOJYYeHHBIX JBIKeHHAMH TIpo- 
/oTpaHcTBa ones (i) M3 HeKOTOpOrO (PHKCHpOBaHHOrO KOMMVIeKCca. 

| 9. Muoroo6pasne nap (/—1)-mMepHBIxX muocKHx o6pasylouyHx a6comora 
(1) B npocrpaucrse 'K5)_, (i). : 

f 6. Muoroo6pasne KBaXpHK, MOJIYYeHHBIX JBUXKeHHAMH mpocTpaHcTBa 
| Kor (i) U3 KBaypuku Buya 


y xixitt —(), 


1 


| Tpyuna D;. Tak mp 6yqem o6o3HavaTb rpynity KouMHeanul (2/—1)- 
MepHOrO KOMIIeKCHOrO [IpOeKTHBHOrO MpocTpaHcrBa, TepeBoysaHx B ceOs# 
[Be KBaj[pHKH: 

eh 3 al ‘a 
OS —N) xis Saat = 0, (2) 


i==1 j=1-t4 


1 
PSS err ev, (3) 


i=1 


IlpoeKTHBHOe TpocTpaHcTBo c aOcomoTamu (2) u (3) 6OyyzeM oO603HadaTb 
iB 2/—1- 
MojesaimMH CHMMeTpHuecKHX TpocrpaHcTB c (dyHaMeHtTasbHOH rpynnol 
WD, cayxar: 
} 7. Muorooépasue (/—1)-mepuHpix mockKHx oOOpa3syr1olluxX KBaj[puKH (3), 
a KOTOpbIxX D ABIAeTCA SpMHTOBOH cbopMoli (uKcHpoBaHHoroO HHJeKca R. 

8. Muoroo6pasve Map WWOCKOCTeH, MOJIAPHbIX OJHOBPeMeHHO OTHOCH- 
(TEJIbHO JIBYX KBaj[pHK (2) H (3). ZS 
9, Muoroo6pasue (2/ — 1)-MepuHbIx Welle UupocrpancTBa S.j-,, KOTOppIe 
OMpeeAIOTCA AHAJIOrHYHO WellaM MpocTpaHcTBa hoe): 
| 10. Muoroo6pasve nap (/ — 1)-MepHbIx [vwocKocTeH, WeJHKOM JlexKalllux 
a KBay[pHkax (2) u (3). 

Tpyuna ”C,. Tak Mp 6yqeM o6o3HauatTh rpynmy KoWmMHeauni (2/—1)- 
€pHoro KOMIJIeKCHOrO IpOeKTHBHOTO MpoOcTpaHcTBa, MepeBogAHx B ceOA 


i=1 
HM KBayipHky 
1 ie - = 
—> (xi xi + xnti xt) ae >} (xi xi + Ket 0): (5) 
i=1 jJ=l1 


MoyenamMu cHMMeTpHyeCKHX MpocTpaHcTB Cc (pyHaMeHTaIbHOH rpymoii 
™Cn CaLy2Kav: ; 
11. Muoroo6pasne nap MmocKocTeli, MOJAPHbIX OHOBPCMCHHO OTHOCHTEJIbHO 


ommekca (4) u KBaypuKH (5). . 
12. Muoroo6pasue nap (n—l)-MepHbIX TM0CKOCTeH, NPUHaqeKallAx KOM- 
nekcy (4) H NOMAPHbIX OTHOCHTCJIbHO KBaNPHKH (5). 
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13. Muoroo6pa3ue nap (n — 1)-MepHbIX NOcKOCTeH, MpHHaJerKalllUX KBay 
puke (5) HW MOAPHBbIX OTHOCHTeIbHO KOMIMMJIe€KCa (4). 

14. Muoroo6pa3ue nap (n — 1)-MepHbIX IIOCKOCTeH, IpHHafex*KalluxX OHO 
BpeMeHHO H KommuleRcy (4) H KBaypuKe (5). ; 

Mp He OyJeM MpHBOAUT 3eCb MOseNeH CHMMETPHYeCKHX MPOCTpaHct) 
WIM OCTAMIbHbIX CJTYYaeB IPOCTbIX HeKOMMAKTHbIX TpPYyMIl OCHOBHBIX CepHi 
MOCKOJIbKy OHH uMetoTca B (?,°). YKaxKeM TOJIbKO, ITO NepeyHcIeHHe NPOCTpaucryh 
1—14 sapepmaer pemeHve Bompoca O NOHO KaccHpukalHH CHMMeTPHYUeCKH} 
MpOCTpaHcTB, JA KOTOPbIX (YHAaMeHTaJIbHbIe TPyNMbl CyTb BelleCTBEHHBI 
(pOpMBI MpocTbIX KuaccHuecKkux rpynn. IIpuBeyzem 3ecb HeKOTOPbIe BbIBOIb 
KOTOPbIl€ MOXKHO CeaTb Ha OCHOBaHHH ykKa3aHHOM KJaccupukalHuy. 

Teopema. Bcakoe cummempuueckoe npocmpaxcméo c npocmou pyxdoa 
mMenmanbHolt epynnoli ae»aemcA HeENPuUsOOUMbIM PUMAKOGLM NpocmpaHcmeéo. 

Bce cHMMeTpHueckHe MpocTpaHcTBa C NpPOCTbIMH (pyHaMeHTaJbHbIMH py 
aM paciiayatorca Ha YBa Ksacca. [IpoctpauctBa OfHOro KJlacca pacnOsararore) 
mapaMu: B Mapy OObeAquHAIoTCA ABa MpoOcTpaHcTBa, MMerFOUMe OOMLY!O CTAalh 
lapHylo MO_rpynny, HO pa3sqMuHble (byHaMeHTa/bHble PpyMNbl, ipUhalwexKa 
UHe OHO H TO Ke KOMIIeKCHOH cTpyKType. B stor Kacc BXOAAT, B YACTHOCT 
BCe IPpOCTpaHCTBa 3HaKOOMpeesIeHHOH MeTPHKH; «MapHOe» paciomoxwenHe MC 
CleqHAX MpOcTpaHcTB 6blIo oTMeyeHO eye Kapranom (1). BropoH ksacc cocTa 
BJIAIOT IIPOCTpaHCTBa HyJseBOH CHrHaTypbI (CHrHaTYPOM OJHOPOAHOTO PHMaHOB} 
IIpOcTpaHCTBa MbI Ha3bIBaeM CHrHaTypy OCHOBHOH MeTpHyeCKOH (bopMBl). B 
BTOPOH Klacc, BXOJAT, B YaCTHOCTH, BCe paccmoeHHEIe B cmpIce I]. K. Pamer 
ckoro (*) CHMMe€TPpHYeCKHe MpPOCTpaHcTBa C IIpOCcTbIMH (PyHAaMeuTaJIbHBIMH Tpy 
aM. 

Hyxke Mbl TpHBOQHM MOJHbIM MepeyeHb paccJIOCHHbIX CHMMe€TPHYUeCKH 
MPOCTpaHCTB, JW KOTOPbIX (pyHJaMeHTaJIbHbIe PPYIMIbI ABJIAIOTCA BeILeCTBEH 
HBIMH (OpMaMH MpoOcTbIX KaccMyecKHX TpynM: 

1. Muoroo6pa3ve p-map (°) BellecTBeHHOrO IpOeKTHBHOTO MpocTpaHcTBa 

2. Muorooo6pa3ve p-lap KBaTepHHOHHOFO IpOeKTHBHOrO IpOcTpaHcTBa 

3. Mnoroo6pasne mpAMbIxX MceBqOIMUNTHYeCKOrO MpoctpauctBa ‘Sp, Hecy| 
IWHX Ha ceOe 3HaKOHeOMpeeeHHy!O MeETPHKy. ; 

4. Muoroo6pasve map (n —1)-mMepHbIxX m0CKHX OOpa3yrolHx a6covroT} 
B Upocrpanctse “Son-y. | 

5. MuorooOpasve nap (n — 1)-MepHbIxX mocKocTeli, UpHHayqexkanux a 
COJIOTHOMY KOMIIJI€EKCY BeIECTBEHHOFO CHMIIJICEKTHYECKOPO MpOcTpaHcTBa SPon—4) 

6. Ilepeyucuenupie BbIe mpoctpauctsa 1, 5, 10, 14. 


Tlocrynuso 
10 XI 1955 


UWMTHPOBAHHASA JIMTEPATYPA 


+2. Kaptan, Teometpua rpynn Jlu u cummerpnueckue mpocrpauctsa, M., 1949! 
* A. C. ®egeu xo, Hexoroppie knaccbl caMMeTpHUeCKHX npoctpaucts, Juccepranua, MI'y| 
1955. ® 5B. A. Posendeaba, Heesxnnzoss reomerpuu, M., 1955. *M. Ber gel 
C. R., 240, No. 25, 2370 (1955). 5 E. Cartan, Ann. Ecole Norm., 3, 44 (1927) 
SEDs HM. Kapomeaesuu, Tp. Mocxoscx. mate. o6m., 4 (1955). °TI. K. Pamer 
CKHH, Tp. CemMunapa m0 BeKTOpH. M TeHSOpH. ananH3y, 6 (1948). | 
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Hoxrnagn Akayqemun nayx CCCP 
1956. Tom 108, NM 6 


MATEMATHYECKASA ®H3HKA 


B. B. TOJIMAYEB u C. B. THBJINKOB 


METO], PACUETA CTATHCTHYECKHX CYMM 
JIS) PEPPOMATHETHKOB C YYETOM OFPAHHYEHHH 
HA 4HCJIA 3ANOJIHEHHM CIMHOBbIX BOJIH 


(IIpedcmasrzeno axademuxom H. H. Boeoanbosum 16 IV 1956) 
*~ O6slmHO npH uccAe_OBaHHH TepMOAMHAMMYeCKHX CBOLCTB UeabHOrO (pep- 
pOMarHeTHKa B CJlyyae HH3KHX TeMMepaTyp HCHOJb3yIOT METOA CMMHOBLIX BOJIH 
Baoxa. B 9ToM MeToye raMHJIbTOHHaH CHCTeMbI MpHOJIW2KeHHO CBOJAT K raMWb- 
| TOHHaHYy 3JIEMeCHTapHbIX BOSOYXeHHH (CIHHOBbIX BOJIH), paCCMaTpHBad HX pH 
BbIUHCJICHHH CTATHCTHYECKHX CYMM Kak HJeaJIbubili ra3. OHako IIpH STOM He y4uH- 
TbIBAaOT OOBINHO TOrO, YTO MpPOeKIHA CMHHA KaXOrO aTOMa IIPHHHMaeT JIHIIb 
wpa 3Hayenus +1 (B equHHuax h/2), CIHTaa, UTO Ha Ka bili aTOM MpHXOMUTCHA 
lO OMHOMY 9u1eKTpOHY. BBuyy sToro O6bUIad YaCTb COCTOAHHH C COBepIeHHO 
| TIPOH3BOJIBHBIMH YACMAMH 3aNOJIHCHHH CNHHOBBIX BOJIH (aKTHYeCCKH HEBOSMOXKHA. 
| Hacrostlat 3aMeTKa CTaBHT cBoeli WebIO W3IOKeHHE MeTOa pacueTa CcTa- 
| THCTHYCCKHX CYMM HJeaJIbHbIX (beppOMarHeTHKOB IIpH yueTe yKa3aHHOoro OO- 
| CTOATEJIBCTBA. 
TaMubTOHHaH (beppOMarHeTHKa MOKHO 3allHcaTb B Bue: 


HSL DD IHS S)— oH DS. (1) 
(fufs) (f) 


rye | — Homep yaa pemerku. Ilepelijem oT CHHHOBBIX ONepaTopoB S¢ K 603e- 


onepatopam 6,, bj, YUHTHIBAN, YTO Ha KaxK{bIli aTOM MpHXOAUTCA M0 OAHOMy 
SJIEKTPOHY: 


+ 
7 = {(1— ny) by + Of (1 — ny}, 
Ge ‘; 
SF =i {(1 — ny) by — bf (1 — ny}, (2) 
+ 
SF =l1— 2nf, ip byby. 


B HOBbIX Me€pe€MeHHbIX TaMHJIbBTOHHaH UPHHHMaeT BUT: 


TEE fg a Of, Tis NH — yD J [1 — fa)» 


juts) 
Toe = 2p » i= > PAG iri =e fa) bebe > mai hice fs) Ny, (3) 
(f) (fir f2) (fis fa) 
+ 
Hy=— YS Wh — fe) 14, + >; 2J (Ff: — fa) Of, (tp, + Mp, — MpsMy,) Of, 


(fu fa) > (fis fe) 


YpaBueHua Jin ompegesenuA coOcTBeHHBIX (byHKIMi M COOCTBeHHBIX 
3HaueHHH CHCTeMBI | 
JOP = ED ees (4) 
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culeqyeT paccCMaTpuBaTb TOMbKO Ha IpocTpaHcTBe yncel 3allomHeHua ny = 0,1. | 
Jlna yoOctBa JlabHeluIMx pacueTOB OyeM paccMaTpUBaTb 9TO y paBHeHue 
Ha IIpOCTpaHCTBe: BCCBOSMOXHBIX UYHCe 3aNlOMHeHHA; yueT TOPO, YTO qony- 
CTHMble 3HayeHHA, nN; PaBHbI O u |, 6y][eM MpOH3BOJMTb IlyTeM BBeeHHA OMe- 
paropa P, mpoekTupylollero ynKnuH Ha IIpOCTpaHCTBe BCCEBOSMOXKHHIX UHCI 
3alOJIHeHHA Ha (pyHKIMH Ha NOMMpOcTpaHcTBe YHCe SaMOHeHHMA Ng = 0,1 


P=JP Ala) +A (y—D}, (5) 
(7) 
rye : 
aw=| Mn o 


B nysesoM mpuOiMxKeHuM CyYMMa COCTOAHHHM 3allMCbIBaeTCH CJIeYIOUMM 
o0pa3oM: 
Z) = Sp (&*0"), (7) 


rye wWilyp Seperca B MpocrpaHcTBe unce 3anomHeHHA Ny = 0,1; B mupocTpaH- 
CTBe BC€BO3MOXKHBIX UHCe 3allOJIHeHHA 


Zy = Sp (P exp [— H,/4]). (8) ) 


Ba3ucHad CHcTreMa OpTOHOPpMHpOBaHHbIX (pyHKUHH B MpocrpaHcrBe BCe- 
BO3MOMKHbIX UHCeM 3allOJIHeHHA HMeeT BUY 


afl] ad ee *TIn"!%. (9) 


(f) (f) 
rye @®) — BakyyMHOe COCTOAHHE, OIpesesAeMoe H3 YCJIOBHA 
bD, = 0. (10) 


Bpruncsienue Zp) S3HAYHTEIbHO yIpolaeTcA, eC BMeCTO CHCTeMBI (7) Hc- 
IOJIbSOBaTb OPTOHOPMHPOBaHHylo CHCTeMy 


vo (Tt) Tyo, (11) 


(vy) (vy) 


+ + 
rye @)—Ta %Ke caMad BakyyMHad (pyHKWuA, a & CBaA38aHbI c by dopmysoli 


by = NO! ye e-if), (12) 
(y) 
MopmyvbI MpecOpa3s0BaHuA OT D,. np e. K @®.n.... HMeIOT BH] 
DO a as (+ tise | eam ea) Cees 
iv} 
a Gr) yee nee era (13) 
f 
Le ay, —in} (f.¥) 
= ! ee Ct ee 
(et) (I) 2° ea 
(f) (y) {nb} Vo) nf t" 


fies es 
(at =n f5 ae ed 


rye CYMMHPOBaHHe BeyeTCH NO BCEBO3SMOXHbIM opel acs) pe TIOJIO2KUTEJIb- 


HBIX uncer 15, YAOBJETBOPAIOULMX YyCJIOBHAM 2 nt = ng3 Dim ny = ny. 
() 
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+ 
Sameyas, YTO B epeMeHHEIX &,, ¢ Hp Wuaronanusyerca: 


Ho = SE (ty; E(x) = 2A + SW (fi — fa) (I—el™A-f)), (14) 
») Gat) 


Wia Z) OyeM HMeTb TOCIe HeKOTOPBIX BHIUHCeHUH: 


. 4= >) DS ee pee ee life al 

Pap oy) 2 
—— 5 Bi) 
<(Oness ors Sk(easnye fe leoenpeeyer 15% 


— =1y! Iz ay (1 + e-2)/) 2) my ; (15) 


: (Tf) a (») 

‘ye CyMMupoBaHHe Jj} BbINOJIHAeTCH 10 BCeM MepecTaHOBKaM HOMepoB 
Y3JIOB f. 

_ Una ciryyad Hu3KHX TeMIlepaTyp exp (—zE O))< <1, uM werko BujeTh, 
qT0 (bopmywia (15) npHOsmMxKeHHO MOxeT ObITh 3allvcaHa B BHIe 


Z=1+ ee, (16) 
(vy) 
WTO COBMajlaeT c pesysbTaTOM Buioxa. 
Kak Ham wo6e3Ho -cooduywa H. H. Boromo6oB yxe pH o_roTopKe 


HaCTOAMeH 3AMeETKH K TWlevaTH, aHaJIOrHuHble Hen Obl u3I0%KeHHI JlalcoHOM 
B IIPHCaHHbIX MaHyCKpHMTax. 


Marematuueckuli uncTtutyr um. B. A. Crexnosa Tlocrynusio 
Axkayemun Hayk CCCP 12 IV 1956 
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Aoxnans Akagemunu nayx CCCP 
1956. Tom 108, N: 6 


PH3BHKA 


FO. JI. KJIAMOHTOBHY 


ONPEJEJIEHHE COBCTBEHHbIX 3HAYUEHHH ®H3H4UECKHX 
BEJIANUHH METOJOM KBAHTOBOH ®YHKILHM PACNPEAEJIEHUA 


(II pedcmasazeno akademuxom H. H, Bozoawb6o6em 15 XII 1955) 


HavOoulee CHMMeTpHUHOe BbIPAKeHHe JIA KBaHTOBOL! (yHKuNH pacrpeye- 
JIGHHA (MaTpHUbI NJIOTHOCTH B Q, p-MpecTaBneHHH) Oplvio npesxsoxweHO Bur- 
Hepom (1°). [Ina cryyaad uncToro aHcaMOa 9Ta (byHKIMA MoxeT ObITD CBA3aHA 
Cc BOMHOBOH (byHKuNel 
4 A > > ate > A 

Fd, Bt) = Gay | 8 (a — Yate) ¥ (G+ Mahe) o-F? de, (1) 
q = (d1---4y); P= (Pi--- Py); N—4ucno yacrun B cucTeme. 
B cayyae cMellaHHoro aHcaMOua (pyHKuusa f (q, p, t) CBa3aHa c MaTpuueli 


TwioTHocTH. YpaBHeHHe JJIX KBaHTOBOHM (PyHKUMH pacipeyemeHua uMeer 
BH] 


a mre [A (q+ Yah k, x —t/she) — H (4 — Yak, r+4/ghe)] x 
N 
% F(a sy exp [BS (= vp) + Hk, ("= a)| (4) ny) (ake (Ae), 2) 


rye H —dyukuua TamusbTonHa paccMaTpHBaeMOH CHCTeMBI. 

OdobmeHHe BEIpaxenua (1) MH ypaBHeHua (2) Ha cayyall pesATHBUCTCKON 
CHCTeMbI CfeaHO B paOoTe (*). . 

HenocpefcTBeHHoe HCNOb30BaHHe ypaBHeHHA (2) AIA OlpeyeueHHA KBaH- 
TOBOH (pyHKUHH paclipeyeieHHA, KaK MH COOTBETCTBYIOWero eMy KlaccHyecKoro 
ypaBHeHHA JIA HCCMeOBaAHUA CHCTEM MHOFHX YaCTHL, B OObIWIHHCTBE CJIYdaeB 
3aTPYAHHTeCJIbHO, TAK KaK HCKOMad (PYHKUMA 3aBHCHT OT OrpOMHOrO YHCNa Te- 
pemenuprx. Ilo sToH NpHYHHe HCHOMb3YIOTCA IPHOJIM2KeHHbIe MeTOAbI pelleHa 
Kak KBAaHTOBOrO, TaK MW COOTBETCTBYIOWerO eMy KJlaccH¥ecKOrO ypaBHeHHsA. 
Ho ecsu 6b ake yanocb pelHTb TOUHOe ypaBHeHue (2), TO MbI Obl He NOWy- 
YHJIM MOJHOrO ONMCaHHA paccMaTpHBaeMOH KBaHTOBOH cucTembI. Hanpumep, 
pemaa ypaBHenne (3), Heb3a HalitH COOCTBeHHbIe 3HaYeHHA HM COOCTBEHHBIe 
@YHKUHU WIA PasMUHbIX BeJIMYHH paccCMaTpHBaeMOL CHCTeMBI, HeJIb3A HCcuJe- 
JJOBATb KBaHTOBbIe CBOMCTBa TaKUX CHCTEM, KaK OCI[HJIATOp, aTOM BOWOposa 
Ts, iM 

Tl1a pelieHus 3THX 3ajay B CyYae YACTOFO AHCAMOWIA MOXKHO ObmWIO ObI UCHOIb- 
SOBaTb ypaBHeHHA JIA COOCTBEHHBIX BOJIHOBbIX (pYHKIMM COOTBETCTBYIOWMX 
onepaTopos H, pelliad HX, HaliTH COOCTBeHHbIe (pyHKIMMH M COOCTBeHHEIe 3Haye- 
Hua. OjuHako lesb HacTosulel CTaTbH HM COCTOHT B TOM, YTOObI WOKasaTb, ITO 
repexo]| K ypaBHeHHaAM Jd COOCTBEHHBbIX BOJHOBbIX (PYHKUMH He ABJACTCA 
HeOOXOJHMBIM HM YTO YKa3aHHble 3aauH KBaHTOBOM TeOpHH MOXKHO PpellaTb 
B paMKaX MeTOJa KBaHTOBOH *yHKWMM pacupeeseHus. 

| Ypapnenve (2) ABIWeTCH ypaBHeHHeM JBUXKEHHA JIA KBaHTOBOH PyHKUMH 

pacnpeyeneHua u upH h—O mepexofUT B COOTBeTCTBYIOINLee ypaBHeHHe KaccH- 
yecKoH cTaTucruyeckolt MexaHuku InO6ca 


ote | OH Of at (3) 
Ci 2s Op, OG; 04, OP; J © 
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B KBaHTOBOM MeXaHHKe, . KpOMe ypaBHeHHA JBYWKeHHA, JIA BOJIHO 
Bolt (PYHKUHH UCHOuIb3yOTCA ypaBHeHMA JIA onpeemeHuA COOCTBEHHBI 
3HaueHHH WH COOCTBEHHBIX MyHKUMH PusvuecKHX BeNHUHH. V3 Hux, HCTOJb3y 
ompeyeieHHe KBaHTOBOM (yHKUMM pacmpeyenenusa (1) 1a COOCTBEHHEIX PyHK 
WH, MOXKHO NosyIA~b ypaBHeEHHA JA OMpeseseHHA COOCTBEHHBIX KBAHTOBBI 
(byHKUMH pacnpeseseHua sOObIX (PH3M4eCKHX BeJIHUHH *. 

Hanpumep, ypaBuenue Jia OnpeqemeHua COOCTBEHHBIX KBaHTOBbIX (yHK? 
ui pacupeyeseHuA MU COOCTBCHHBIX 3HaveHHH SHeEpruuH UMeeT BUA | 


Ef =Yo\ 1H (q— Yolk, x + ¥/ahe) +H (q+ Mah, x—Yahe)] x 
i > > 
x Bla, exp [> @=; (my — pd + ik, (t— a))] (4) @n) (ak) (dey**. A) 


l=1 


IIpu i =O ypapuenne (4) nepexoqutT B CooTBeTCTByr1ollee K1aCCHYeCKOR} 
ypaBHeHue 


Ep = Ti (a7 py: (5)| 


3 ypapHenua (5) creqyet, TO COOCTBCHHBIM 3HAUeCHHEM JHEPIHu ABJIACTCA| 
KJIaCCHYeCKOe BbIPAKeHHe JIA ZHeEprHu 


E=H (q, p), (6) 
a COOCTBeHHbIC (PYHKUMH UMeIOT BUY 
Peg a) OPE BY Oy i) ieee (7) 


Was MOMEHTa KOJIHMUCCTBA JBUKEHHA STO YPdaBHeHHe 3allMCbIBaeTCH Tak: 


Mf = [qp] pe Etv vy. (8) 


CneqyeT OTMeETHTb, YTO ypaBHeHua (2), (4),(8) cNpaBeqmuBbl H Ja cMe- 
IaHHOrO aHCaMOJIAd HM MOLryT ObITb MOJYYeHbI H3 COOTBETCTBYIOILMX KwNaCcH- 
YeCKUX BbIPaKeHHH MeTOJOM KBaHTOBaHHA, COOTBETCTBYIONLHM Yyu4eTy BOJIHO- 
BbIX CBOHCTB. 

Jina CHCTeMbI UaCTHIL C IeHTpaJIbHBIM B3aHMOJelicTBHeM ypaBHenue (4) 
IIpHHuMaer BUI 


\ 


Elena yalet Gas jf 
~~ ad Nom 8m ui) te 


1<l<N 
4 > > > > 
tz DN. Ste ca, — 9, + hE, —=)) + Oa, —4,— Vahl, —€ )) 
1<i<j<N 
+f (di. dy%- +. ny) exp [i DC, — p,)| (dn, (dz). (9) 


Ecau 8B ypaBHeHuax (4), (8), (9) mpousBectu uHTerpupopanne no 
Gi-+- dy, Pi+--Dy, TO NonyaHM 


E=H; M=M; E= Sy st 2) ®(\q;—q,\), (10) 


* ,CoOcrBeHHble KBaHTopble PyHKWHH pacnpexeenus* MOryT MpHHHMaTD OTpHLaTe.IbHbIe 
3HAYCHHA, NOITOMY 9TO HASBAHHe, KOHEYHO, YCJIOBHO. 
** Wugekchl y coOcTBeHHDIX 3HaucHHi SHepruM Uy COCCTBeHHEIX @yHKOHH onyuyexsi. 
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. €. COOCTBEHHBIC 3HAYeHHA (PH3HUeCKUX BEMUHH paBHbl CpeqHUM 3HayeHHAM 
OOTBETCTBYIONIMX (PH3H4eCKHX BeJIHYHH MO COOCTBEHHBIM KBaHTOBbIM 
DYHKIMAM pactipeeenun. SOTO WMeeT MecTO HW AIA ypaBHenult jBuKeHUA. 
aK HallpiMep, ypaBHenusa Tamusbrona HMeloT MeCTO [Is CpeqHHX 3HaveHHl 
O KBaHTOBOH (PyHKUMH pactipesesenna ’ 


dq; oH, 4h). an . 
dt = 00," dt ee 0q, * (11) 


B kuaccuyeckom cayyae (k= 0) BEIpaxkenve fa KBaHTOBOH *byHKIMH 
yactipeweseHHA WMeeT BH 6-(PyHKUMH (CM. BbIpakenne (7)), HW ypaBHeHua 
11) nepexogat B KnaccHueckue ypapHenus Tamuaptona. 

| CooTBeTcTByIOMHe PeMATHBUCTCKHeE ypaBHeHUA JIS COOCTBEHHBIX KBaHTO- 
3bIX (PYHKUMH pacipeseseHHA MOFyT ObITb NOMYYeHbI Ha OCHOBAHUA padorTl 
aBTopa (*). Hanpumep, ypaBHeHue Jia COOCTBeHHbIX KBaHTOBbIX (yHKUHlt 
DacnipeyeseHuA JIA KBaylpaTa 4-HMNyJIbCa UYaCTHILbI BO BHEIIHeM 9VIeKTPO- 
MarHHTHOM Move HMeeT BH] 


= Gof = Va\ 1G (n, = tahhi.g, + Yahi) + G (n, + Yahi, ri Yohei] x 
xX f (n,, ri) exp [iti(n, — p,) + iki (ri — Q,)] dn,dridkidt;, 


me C= @ — < A; (9,)). — KBaj[paT 4-umiyuibca; A; — 4-MepHbIit NOTeHIMa; 


9,Uq,—4-MepHbIe HMIyJIbCbl H KOOpAHHaTa; Gy—coOcTBeHHOe 3HayeHHe 
<Bajipata 4-HMMyvIbca. 

B kayecTBe IpHMepa paccMOTpHM 3ajlayy 06 ocuuaaaTope. YpaBHeHua 
(2) u (4) IpHHuMatoT B 3TOM CJIyuae BHA 


of p of Ose 
aT a Oe morq lead 0, (1D) 


2,2 2 2 
p? h2 Mood h?me 


ee (13) 


3) 
4a 


PemeHue ypaBHenna (13) B OHOMepHOM CJIyyae TIPHBOAMT K CJleAyIOULMM 
BbIPAKCHHAM JJIH COOCTBEHHBIX 3HaYeHHH SHEP WM COOCTBeHHDIX (PyHKIWHH 
OCU HM JIJIATOpa: 


Enm = (n+ m-+ 1) 420, (14) 
Pee (tap, Gar a0e RS 15 
fam ax Hal 116 h ray | a (q) Am (p), ( ) 


rie Hn(q) Hm(p) — NommHompl DpMuta — Uebpuuepa. CoOcTBenuble (byHkunH 
(15) oproroHaJIbHbl HW HOPMHpOBaHHl. 

KpantoBad (byHKIMA pactipeseseHHA MOxKeT ObITh MpefcTaBJeHa B Buse 
pxAa 10 COOCTBeHHbIM (PyHKHHAM paciipeeJieHHA 


te = OV ara (16) 


PynKkunA Pam(t) MoxKeT ObITb OlpeseseHa TyTeM pellleHHA ypaBHeHHA 
(12) um cooTBeTcTByOUlero eMy XapaKTepHCTHYECKOrO ypaBHeHHA. 

Tlonctapasa Bpipaxenua (16), (15) B ypaBnenua (12), HaliqeM, uTO B 
paBHopecHom cayyae (Of/al) n=m. Ip 2ToM vid Pan MOX%KHO MPHHATb 
pacupeyeseHue Bowbumana 


ES sy 
Pan = Aexp i= i) (17) 
1035 


Torya 


f (9, P) = > A exp (— = fn (J, P): (18 


Ucnoub3ya Bbipaxkenus (14), (15) u MpousBoqa cymMupoBaHne, 1OJly YUN 
BbIPaKeHHA JIA PABHOBECHOM KBaHTOBOM (pyHKUMH paciipeseseHHA OCI JIJIATOpe 


mag? 2 s h i 
ACE p) = Aexp|—( = +2) v (toy + ache ) | (19) 


TakuM o6pasoM cpa3y MouyuaeTca pacnpeseenve m0 KOOpAuHaTaM y 
YWMMyJIbCaM (Cp. C BbIBOJOM B KuHure (°)). 
IIpu h—-0O 


[(q p) = Aexp te ae ae a i er (20) 


ig, p)=A exp| — ( a a | tee . (21) 


B nmocaweqHeM cylyyae powlb TemMMepaTypbl HrpaeT HyJieBad SHEprHa. 


J\na aToMa Bofopoqa ypaBHeHue fa cbyHKUHH p(q) =\i(, p)dp cos- 
MajlaeT C COOTBETCTBYIOUIMM ypaBHeHuem IlIpequnrepa 


IIpu T—>0 


(E— rye (q) = — Aw (@)— ce 6 (q). (22) 


Ilostomy Jud COOCTBeEHHBIX 3HaveHHHM TowyuaeM BbIpakKeHHe 


pil p2 _ 2AmZPe!. 
Ln hen? ” 
yepTa O3HadaeT ycpeyHeHHe MO HMMyJIbcaM. 


MockoscKnl rocyjapcTBeHHBI yHuBepcuTer Tlocrynusto 
um. M. B. Jlomoxnocosa 24 XI 1955 


HWHTHPOBAHHASA JIMTEPATYPA 


1E. Wigner, Phys, Rev., 40% 749 (1931).. 2S. Moyal, Proc. Cambr. Phil} 
Soc., 45, 95 (1949). ®* 10. Jl. KaumoutTosuy, B. I. Cunuu, KOTO, 23) 
B. 8(1952). 410. JI. KaoumMoutosuy, JAH, 87, 927 (1952). °Jl. . Jlaugay, 
E. M. Jiug@wuuo, Cratuctuueckaa pusuxa, 1951. 
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Jloknayge Akayemun Hayk CCCP 
1956. Tom 108, Ne 6 


PHSHKA 


Jl. 1. PAMOMOPT u 10. M. BYTYCOB 
K TEOPHH SHEPPH BO3BY)KAEHUS”® TSDKEJIDIX SEP 


(II pedcmaszexno axademurxom H. H. Bozoanmboseum 9 I 1956) 


IIpu pacuere SHeprHuy BOSOYXCHH TAXKEVIBIX AEP PACCMATPHBAeTCH OOBIYHO 
Ofeb UeambHoro rasa PepMu, 3akMOYeHHOrO B NOTeHUHasIbHY!O AMY C pa3- 
epaMu apa 4 rayOuHoli 35 Mop. Ora MOJedb HEY OBMETBOPHTeCAbHa 0 Ce]LyIo- 
{MM lIpHunHaM: 1) He yuNTHIBaeTCA sippeKT B3aMMO/eliCTBUA HYKJIOHOB; 2) HrHO- 
HpytoTcH MOBepXHOCTHbIe scekTbl. Ycnex oOo1OYeIHO: MOJeH apa Jell- 
TBHTCJIbHO YKa3bIBaeT, KaK OYTO, Ha OTHOCHTEIbHYIO IpaBAONOAOOHOCTh Mmpes- 
TaBJICHHA OO HHAMBHAYaIbHOM JBYXKCHHH HYKJIOHOB B TMOTeHIMabHOlt same 
WpeeeHHoH TyOHHbI; C pyro CTOPOHbI, KOJWI€KTHBHbIe KOeOaTebHble 
BH2KEHHA TOBEpXHOCTH Apa HaXOMATCA, BOOOMe rOBOPA, B IPOTHBOPeyHH C O6O- 
oyeyHOl MoyeubIo (1). B cBA3H C STHM MO?XKHO MOCTaBHTb BOMPOC O COBMeLICHHH 
OHOH MOJeNH HHJMBUAYaIbHbIX HW KOJWICKTHBHBIX OCOOCHHOCTeH J[BIOKeHHA 
ykouos. IIpH sTOM BOSHHKaeT TPyAHOCTb CO CTeENCHAMH CBOOOAbI HYKJIOHOB 
-sajijpe. OveBHAHO, HECMOTPA Ha HaJIMYHe KOJWJICKTHBHBIX KOeOaTebHbIX JBH- 
<eHHH, YWHCIO CTeMeHeH CBOOOAbI HYKJIOHOB He J[OJKHO TIpeBblaTb 3A. 31occ- 
[aH MOKa3aJI, YTO MOXHO BbIOPATb CHCTEMY KOOPJHHAT, B KOTOPOH HHAUBU- 
VaJIbHbI€e H KOJWICKTHBHbIC JBYOXKCHHA PasjJeJIAIOTCA H MOHOe YNCMO CcTemeHeH 
BOOOAbI CHcTeMbI He IpeBbuuaeT 3A(?). 

IlycTb apo MoxwKeT H3MCHATb CBOIO POpMy, He CxKHMAACb, H ero NOBepXx- 
OcTb 3aqaerca cbyHKunet AR(§, v). Packnaygpipan R(§,e) B pay mo cchepuye- 
KMM (bYHKUHAM, Oyj[eM HMeTb ; 


Ney) 

! \) m m2 

R (6, )=R,[14 > >) CTE TG, |. (1) 
- 1 m=0 

Ecam BMecTO Je@HCTBHTeJIbHbIX KOOPAMHaT HYKJIOHOB rj; BBeCTH HOBbIe — 

YJIbTHIOJIbHbIe ~MOMECHTHI C[’ W KOOpAMHaTbl VHAMBUyasbHoro [BYXKeHHA 


, TO, Kak MOKa3aHO B paodoTe (7), B TaMHJIbTOHHaHe Apa KOJIEKTHBHOe 
BUXKeHHe OTIeACTCA OT HHJMBUAYasbHOrO, H MbI HMeem * 


4 ‘ foe Nees 2x A ei 
et Liha Pim + sq Duty (Biz — Bin) ey +U+Vs + Vet Uo, — (2) 


l,m fie 


3 M M/s ¢ J a 
fi, = 7 F ane Rie — paluye HefedopMupoBaHHoro aqpa; M — 


acca apa; Pin = Hi ae xj ==—i—s; 2j;—CHMMeTPHUHbIM TeH3Op, 
acy ae; 
ABHCALLHH OT jecpPOpMaluu Apa U olpeyqevleHHbI B padorTe (*); V, — 43Me- 


eHHe MOBepXHOCTHOM 2Hepruu Bee_cTBHe epopManun. Ecan S—nopepx- 
OCTHOe HaTHKeHHe, TO, KaK H3BeCTHO: 


Varah) (ak) Rs Ce (3) 


l,m 


* Mpl TloJb3yeMcA CHCTeMOM €AHHHI, B KOTOpOH ie =m — 4, 


TAH, rt. 108, Ne 6 1037 


Vsmenenne KysoHorckolt sHepruu V, BevleycTBHe AepopMallun Oy eT: 


4 5 ‘ime m | 


\ 

rye Oe — I1JIOTHOCT 3apalla. 

Tpernli unen (2) mpeycTtaBasdeT CoOoH 9HeEprHlo, CBASAHHY!0 CO cneinipl= 
ueCKHMH SepHbIMK cHwlamMv. U,—locTtosHHad 9HeprHus MOBepXHOCTHOPO 
HaTAKeHHA, BbIOMpaeMad TAaK, uTOObI YAOBJeTBOpHTb (popmyJe Benusexepa 
ia 9Hepruu sgpa. Tepper wien (2) mpeacTaBaser KHHeTHYeCKy!O 9HeprHio 
KoueOaHva. KysioHopcKad 3HeEprHA OTTaJIKHBaHHA MpOTOHOR He BKJIIOUeHa, 
yTOObI He 3arpoMOxaTb pacueta. CoOcTBeHHyIO BOJHOBY!O (PYHKIUHIO AApa 
MOXHO IIpefCTaBHTb B Bue 


v ae Fi Por 


Tak KaK HHJMBMYyaJIbHble HW KOJWICKTHBHbIe JBH2KCHHA B PaMAJIbTOHHaHe (2) 
pa3jeuJIMJIMCb. 

Ypasuenne IIpequnrepa qua a{MTHBHOK YacTH TaMHJIbTOHMaHa pacta- 
ylaeTca Ha [Ba ypaBHeHHA, OMMCHIBAIOIMX HHAUBUyalbHOe HW KOJIJIEKTHBHOe 
J[BHKeHHA: 


(— im 1 Vit aD 8 Pj V3) o: = (Ei + Uy) Gi, (5) 


4 ¢ ise ms nm x 
(aia, Pin + 3[sau+a0—9—! F OBR apg |Cl CP} ge = Ente. (8) 


2m, 


IlycTb BoWHOBadA (PyHKUMA HyKJIeoHa UMeeT BUY 


1. >i 
VV itp (3) %p (7), (7) 


On = 


Pe Lp HW %p-—- DYHKUMH, 3aBHCAlMe OT CIMHa H M30TONMYeCKOrO CMHHAa Co- 
OTBeTCTBEHHO. 
SanHuieM TaMHJIbTOHHaH ypaBHeHHa (5) BO BTOPHYHOM KBaHTOBaHHH 


Hs = Si) ep ene an = EP) not Uo 9 
Pp 


pp! 


lipuyem Die = A’—uMeO HYKMOHOB, CBA3AHHbIX C HHMBHLyaJIbHbIM J[BH- 
Pp 

>KEHHeM; a, ul dy — OOBIABIE onepaTopbl crarucrHkKu Depmu, yoBJeTBOpsArO- 
IWHe COOTHOLICHHIO [ap , ap| = 8(p—p’), ut. a. E(p)= F*/2m, Te 
F* = [Px (1 — Bx) + Py (1 — By) + P2(1 — 8,)I. 

TamMuJIbTOHMal ypaBHenua (6) 3anvcbIBaeTca BO BTOPpHYHOM KBaHTOBa- 
HHH (8). 

EcaM BBeCTH MaCCOBYIO IIOTHOCTb py H 


R s Qe Re == 4) oH 
Bi= tops Ar = 2Ry S(t +2)(0—1)— = a, ae ec BiCi', 
TO TaMHJIbTOHHaH ypaBHeHHs (6) MpHMer BHA 
KT Ky y t 


lm 


M3 (9) BuqHo, TO NoBepxHocTHBIe KoneOaHHa MOryt paccMaTpHBaTbCs 
KaK CHCT€MA OCILHJIATOPOB C YacTOTOH w= (A,/B;)'/:. 


1038 


: m m 
PaccmarpuBas Ky’ u Cf Kak KBaHTOBO-MexaHnyueckne ollepaTopbl H BBO 


ETO HHX ONepaTOpbl NOpoOxKeHHA WH YHWYTOKeHUA WIA crarucruKu Bose 
# m 
' HO; cooTHOueHHaAMH Bua 


md Petr Chae. of Se 
3 Bo aye] 


npaBuJiom KoMMyraunu [b7", Of JQ = dypOmm, HOJIy4uHM 


© = ny Mn 
Hy = D\—> [oro + of oh) (10) 


lm 


j B meym " 
aK KdaK b; by e€CTb YWHCJIO (pOHOHOB NOBEpXHOCTHBIX KoeOaHult B COCTOAHHU 


_m, TO, BBOA 3TH UNCNa, N;=O0, 1, 2, uw or6pacniBaa NOCTOAHHY!O (poua, 
OJ1Y UHM 


Hy, = d\o M1. (11) 
I 


Yunrpipan (8) u (11), qaa cpequei BeIMUMHbI aMTHBHOH uacTH SHeprHH 
ouyuaeM: ' 


Han = D\E(p) mp + Doi + US. (12) 
1 I 


CpeqHHe 3HaveHHA UMCe 3anOsHeHHA Np HW N; BbIUMCIAIOTCH MPM MOMOILH 
TaTHCTHYeCKOH CYMMbI cocTOsHHH (*) NpH ycuJIOBHH Dee == Av: 


N, SS 
: ee? al aes | 


P= FT. 1S) 


SameHas B TepBoli cyMMe (12) cyMMupoBaHHe Ha HWHTerpHpoBanue, To- 
nyuHM 
. 


A = DimE (+ Ue= Sse [i+ ale) + | 8 
| 


- PAL ee, Uo. 1 Or \*/s 1 (5) \ 8 = ae ss: ae == —*hs 
Ae ic = Co arg = =(3) 2mR2 A ? ¥ (8) [(1 Bx) ( Py)( B2)] 


i mpeqnomaraercs, uro 6/0 <1. [lua cpequei Benw4nHbl KONNeKTHBOM YacTH 
VIIMTHBHOM sHepruu H;, wMeem, yuuTbiBaa (12) u (13): 

— QO) 

Pie Yee et eB’. (15) 


oo) /9 
fe —=—t 


BpuneuM Tellepb OMHapHy!0 YacTbh 9HeprHuH (2). OueKa NoKa3biBaer, YTO 
=) > — 
‘HHeETHUeCKHH YeH OMHapHoro THMa — 5— % 18; )~j, MaJl 10 CpaBHeHHto CO 
: Waeg’ 
fs , Uk 
HelM(pHYeCKUM AjlepHbIM B3anMojelicTBHeM Usun = » (é, Ss), nosTOMy 
; (1<t<s<a) 


{bl UM IipeHeOperaem. 
CoraacHo Teopuu cratucruuecKkux onepaTopow Boromo6osa, cpequee 3Ha- 


4 
leHue BeJIHYMHKI OHHApHOro THMa uMeeT BUI (*) 


ee econ Css ls 2) (16) 
4* 1039 


rye Ry (1, 2) —crarucruueckuit onepatop OvHapHoro B3aHMOjeHCTBUA. C Bou- 
HOBO. dyHKuvelH (7) R,(1, 2) MIA Hallero Clyyad HMeeT BUI: 
oe 4} Soke goer . Pi FE a s 
R, (1, 2) = VAA—1) 2 MoteslexP i [pi (G1 — ©) + Po (&, — §)] X 
; PiPs 
<2, (2) af, (2) 15, () 25, (%) Xp, (Fa) Np, (F) Up, (2) Mp, (@2) —eXP é [P(E — 8) 


oe > > 


+ po ix — EDI x3, (21) 08, ©) 2G, (%) 5, (7) Xp, (Fa) Np, 72) Xp, (21) Ap, a}. (1 


B kayecTBe NOTeHwuasa B3aHMOJleHCTBHA BO3bMeM IIOTCHUMaJl ICeBOCKa- 
JAAPHOrO Me€3OHHOrO TIOJIA 


4 4 ee12/0 4 2 >- > ew bie/a 
aie iy zd) ae 


1 
U(1, 2) = 6S (ae + 


roe Sy. = 3(9,n)(o.n) — (4,95). 

‘Tlogcrapaaa B (16) R,(1, 2) ua (17) u U(1, 2) us (18), npousBoya cym 
MHpOBaHHe MO CIMHAM HW H3OTONHMYCCKHM CIMHAaM B IpeloJOxXeHHH, YTO 00a 
HallpaBJIeHHA CiHHa PaBHOBepOATHBI, 3aMe€HAA CYMMHPOBaHHe M0 P,, P. UHTE4 
rpHpoBaHvHeM MW YUHTbIBAA 3HaUeHHe Np, MOYYHM: 

sie eS ge ofA wae ee : 

Vom = —= aatvegy {= [60 Se In(1-+4o%) —8 are tg 20] + 


+[(o— fac taae— Fina +49) (4 AMON 


é 


<e) 


rye © = Pa = (3n°p)'/2 a, 9 — paciipesemenve nuoTHOcTH HykKs0HOB. TIpeqno 

maraetca 6/0 <1. I[pu orcyrersuu yecopmanun aypa (8 = 0) u orcyTcTBHt 

BosOyxKeHua (9 = 0) WA Usa, MOyyaetca OGbIYHOe BbIpaxkenne (°). 
[lonHaa 9HeprHua sjjpa paBHa 


E (0) = Ap a= Hi; + Cas (20 


TakHM OOpa30M, NlOjHaa, 3aBUCsad OT TeMMepaTypbl sHeprusd sAylpa co 
CTOMT H3 Tpex wacTeH: 9HeprHH KONeOaHHA OGOM0UKH — (POHOHOB, 3HeprH 
KMHETHYCCKOrO J{BH2KCHHA HYKJIOHOB (IIPHYeM 9Ta YaCTb 9HEPrHH co3sjaeTe 
He BCeMM HyKJieoHamu A, a MX YacTbIO A’, 3aBuCAlelH, Boome TOBOpA, OT 
(POpMbI Al[pa B JaHHbIM MOMeHT) M SHEpruH B3aMMOJelCTBHA HYKJOHOB. 

Suepraa BosOy2xKeHHA spa Nosyuaetca B Bue psaya no creneHam 6/0: 


E (6)—E(0)= ote’ (e) - 


OA 
— Sige [o— gare tg 20 — Pin (1 + 4o%) | (2) 
se 1(9) |e (21) 


BpipexenHad (popMysia (21) GObima ucnomb30BaHa JWI BHMHCeEHNA pac- 
CTOAHMA Me2Kly COCe{HHMH YPOBHAMH, TeNOeMKOCTH M 2HTponMH sajpa, 
OfHaKO COOTBETCTBYIOMIMe BbIPAaKeHHA NMOMyUalOTCA LTPOMO3KHMV, H MbI HX 
He IIpHBOJUM. : 


BopouexcKnlt Iocrynu0 
rocyapcTBeHHBIM YHUBepcuTer 27 Xo 955 


UMTMPOBAHHAS JIMUTEPATYPA 


1A. Bohr, Phys. Rev., 81, 134 (1951). ?G. Siissmain, Zs.-f. Phys.. 139 
543(1954). * F.J. Milford, Phys. Rev., 93, 1297 (1954). 4M. M.BoropwG6ob 
ie 8 KBaHTOBO! cTaTucTHKH, Kuis, 1949. ° Tl. TFomO6am, Yen. ous. HaykK, 49 385 
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Jloknagpn Akayemun Hayk CCCP 
1956. Tom 108, N 6 


PH3BHKA 


B. T. COJIOBLEB-« 


OB OJHOH MOJEJIV B KBAHTOBOM TEOPHH nous 


(IT pedcmasaexno akademuxom H. H. Boezoawbosvim 31 XII 1255) 


Bsauay Oompunx NPHHIMMHAIbHBIX TpyYAHOCTeH, CTOALIUX Ha MyTH peieHHsi 
ypaBHeHUH KBaHTOBO TeOpHH NOMA, UpeAcTapsmer MeToOAUYeCKHi HHTepec 
CCENOBATH OTACbHbIE MONCH, JJ KOTOPbIX MOXKHO MOJYUHTb TOUHbIE pelie- 
IMA COOTBETCTBYIOWIUX ypaBHenuli. PaccmorpeHnio pa3iHUHbIX MOyeseli T0- 
‘BALLCHO OOJbIUOe YHCIO paoor. B sTuHx paOotrax uccleqyiorca TIpeWOKeH HAA 
Tu (*) Moyesh penopManu3yemol TeopuH NOA (° ), MOJeIb MCE3OHHOH TapHOH Teo- 
pau (°) u Op. 

Ilenbio HacTosmmeH paOoTbI sABuIAeTCA pacCMOTpeHue OAHOH HOBOH MoyeuH, 
<OTOPy!O MOXKHO TIOJYYHTb H3 ABYXIpeeIbHOH TeEXHHKH, BBeJIeHHOH B KBaH- 
oBylo TeopHto noida A. A. A6puKocopnm u H. M. XaglaTHuKoBbIM (4), MO02%KUB 
IpeJebHbIN WMIMYJIbC Me30HaA hy PABHBIM HYJIIO, a peebHbIM UMMYyIbC HY- 
<mOHa hy ycTpeMMB K OeckoHeyHocTH. YpaBHenne Juin cbyHkuuM Tpuna Hy- 
<JOHA TAKOH MOH MOKeT ObITb TOUHO peleHo. 

PaccmMoTpHM culyuall B3aHMOJeHCTBHA TICeBAOCKaIAPHBIX ‘(IH MPOCTOTE! 
JeHTpaJIbHbIX) Me€30HOB C HYKJIOHAMH, KOTOPOe XapakTepH3yeTcaA JarpaHxKu- 
1HOM. 

L(x) =gF(x)ysF(x)o(x)+ M(x), (1) 
; 
ye M(x) 3aBHCHT TOJbKO OT ONepaTOpOB Me3OHHOrO TOA 9(xX) WH MOXKeT 
3KJIIOUATb KaK YJIeEH C «KJIaCCHUeCKHM HCTOUHHKOM» J (x) o(x),.TaK HW KOHTp- 
WleHbI IIa penopmMuposku. Jina Haxomyenua cbyakunu Ipuna HyKJIOHa BOC- 
1OIb3yemca (bopmyamu, nosyyenHbiMH H. H. Boromo6oppm (°), KOTOpbIe 
BbIpaxkaioTr (pyHKuuw Tpuna G(x, y) yepes cbynkiyuio [puna ofnoro HyKs0Ha 
G(x, y | 9) B KsJlaccHy¥ecKOM Tove ¢: 


G(x, y= {\ dpexp [—5 | dt de®) DG &) 9 @)|G(% v1 9)x 


x exp [—g\ar(aesp 1.6 (22 | Ap) o (z) + i\ de M(z)|} x 


x exp [—g\aa\ dzSp 1; G(z, z | 49) 9 (z) + é \de M (z) |} (2) 


|— tego qo 215 ¢ (x) |G (x, y |e) =8(x—4). 7 8) 


Tlepenmmem (2) u (3) B MpocrpaHcTBe MMMyJIbCOB, OCTABHB B M (x) 
rOJIbKO KOHTP-YJICHbI JIA PeCHOPMHPOBKH: 
tO41 


t 


G (k | 0) a(— #) = {\ ae exp [— dpe (p) D™ (P) ¢(P)] G (&, #12) 


exp[ + Fhan(apdgSp 6 (p. p—a 22) 99) + \M (Prd x 


0 


x {ag exp[— dp ¢(p)D *(p) ¢ (0)| 


x exp + Zhan (dp dy Sp 160 (p, p—4 | 29) (a) + \M(P)ap]l (2') 


0 
(m+ yha) Gk, 9) — 81s) dp o(k—p)G(p, Ke) =2k—k), 89 


rye g = g/(2x)?, a MaTpHlbl Y H CKaJIApHbIe MpoOHsBeseHHA olpeseen 
B 6 


(°). 


Ecam mpene6peyb nouapusattueli BakyyMa, TO B cayyae M =O nowyunm 
(bopmysry 


G(k | 0)3 (kk) = 4 aeexp[—F\dpe(p) D> (n)e()|G(k, 19). A) 


Mbl paccMoTpHM Tako TpHMep, AI KOTOPOrO TpefevIbHbIM HMMNyJIbC Me- 
30Ha hy paBeH HyJIIO, T. €. M€30H Kak Obl pa3Ma3aH TIO BCeMy X-IIpocTpaH- 
CTBY, a MpeeuIbHbIM HMMYyJIbC HyKJOHA hy CTPeMHTCA K GecKOHeuHocTH. B sTOM 
caryuae 9(x) He 3aBHCHT OT x, O(p) NepexoquT B 9d(p), BapHalMOHHaA Mpo-| 
u3BOqHaA 6/6¢(p) — B OObIUHyIO NpousBo,Hyio O/dy9, PyHKuHA [puna mesona 


D(p, p’) — 8B dd(p)4(p’), a unterpan Detiumana \aeF (¢), B3ATHIN 10 (yHK- 
WHOHaJIbHOMy MpocrpancTtBy C-dyHKuHi ©, —B HHTerpadl MO OfHOH mMe- 


pemMeHHol \ F (¢) do. Ypapuenue Aa byHkuun Ppuna uyKaona G (k, R’| ¢) ~ 


B KJIaCCHYe€CKOM TOJIe @ HMeeT Tellepb NpocTohH BUI 
(mM + pk» — & 15?) G(R, R' |g) = 8(R—F’). (5) 
PaccMOTpuM CHaYasa BbipaxkeHve IA MpuOwMKeHHOH (byHKunu Tpuna 


HykoHa. Ecum npeneOpeub 3aMKHYTBIMM TeTIAMH, TO Tob3yscb (4), Momy- 
uum G(k| 0) B Buse: | 


\ dpe—9*/2d Pe aii | (6) 
m+ g2q2 


‘i y'2 


G (Rk | 0) Vou 


0 


M3 sroro BbIpaxkeHWA BUHO, TO G(k|0) we mMoxer O6bITb mpeycraB- 


JeHa CXOAMLMMCA To g? pxayoM. Sanuuem cbyuKunio G(k|0) nnaue, a 
MM@€HHO: 


oie mi — thy ae fe S) (—1)" eer 
G (b | 0) = SF \ dpe-et| dre >) On et (7) 
0 0 t=O 


Orcioa BAHO, YTO pA TO B? No uuTerpanom no © CyMMHpyeM B 
cmbIcie Bopeia (7). | 
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| [pegcrapuser HHTepec HaHTH TOUHyIO dyHKiuI [puna HYKJIOHAa, He TIpe- 
HeOperaxdt HH OHO AMarpamMMoli MeiinMaHa. Dro yyaercn cylenaTb B cuyuae 
#iaiero fipHMepa, nNomyuuB dyukunw Tpuuna B Bue 


G(k|0)= {\ a exp |- oa apis e 
1 


< exp [4922 On errr ee + M’ (9) ]} x 
0 Q 


1 


1} dvexp |— Fal exp [aa aoy fy ay pan Loe aC) ee) 


od bs ‘ cs 
Huterpaa \ i OepeTcH MO KOHeEYHOM YeTbIpexMepHOli 06- 


, J met p+ eee 
JactTH Q jo npopeyqenus penopmMuposku. Ec mpopectn penopMupoBKy 3a- 
ipaya 


Fes POU 
&r = g? (0), 
O (PVHKILHA puna HYKJIOHA IIpHMeT BHI] 


m— y,k 
= [sa 
G (k | 0) ATF mi + Rk? ? 

me nepel jer B (py HKLLHI0 [puna CBOOOHOrO (pepMHOHHOro Towa Ho” ta 
KOTO BbIPOK]eCHHA (py HKUAH Tpuna MO2KHO u30eKAaTb, €CJIM BBeCTH KOHTP- 
,WJICHbI, HMelouwve OlepaTOpHylo CTpykKTypy cBOOO,HOrO (pep MHOHHOro TOA. 
OTo TIpHBeyeT K PCHOPMHPOBKe (pYHKILHH puna 


{ 


G’ (k | 0) =3(0)G(k | 0). 


CaeyeT 3aMeTHTb, YTO B pacCMaTPHBaeMOH MOjeJIH HMelOTCA pacxoJMMo- 
CTH B Tex rpatbax PeHHMaHa, rye yYaCTBYIOT HYKJIOH-aHTHHYKJOHHbIe Napbl. 
J[1a TpoBeqeHHA PCHOPMHPOBKH BOCIIOJIb3SyeMCA KOHTp-WieHamu fotB un Ag?, 
MipHueM TepBbIlt COOTBETCTBYeT HelocpeCTBeEHHOMY B3aHMOJeHCTBHIO Me30HOB 
MexKy co6oH, a BTOpoH MNosyyaetcA WyTemM oonpeygesenna T-nponsse- 
eHHA JBYX Me30HHBIX (PyHKUHH UW BXOAHT B dopmyay (8) B BHze 

7 2 
exp |-#@ + Ay]. 

B pesyabratTe nowyuHM cleqyioulyio peHOpMHpoBanHy cbyHkunw puna 
HYKJIOHA: 


co p® 3m? — of ie te 
ae ae m—y,k Sf ere 1 
Gey Oeeinor a ein x 
; m2 +k? — g2o? 
(+e ©)? 
— obs m? 
x (1 +25) } 
fo) @? 37? ¢ ma 
-—> — fa +e ( 2? 2 
ode m4 m 2 OO (a ES> eral baa) 
SS _ © m 
x {f doe é [leh Seal " (9) 
0 


Vis npopeyeHubix paccyxJeHuH BHAHO, YTO polleqypa PeHOPMHPOBKHI 
MOKET ObITh MoceOBaTeJIbHO MpoBeyeHa Ges Teopuu Bosmymjenuu. V3 op-| 
mysibt (9) BHAHO, YTO TOUHaA dbyHKuNA. [puna HyKNOHA He MOXeT ObITb TIpey-) 
CTaBJIeHa CXOJALIMMCA 110 g? pxA]OM. 

3anuiem cbynkuum puna G’(k | 0) B Baye, fanHom JlemaHom (*): 


Al d (x?) : m—y,k, 


Pei —_ 3 SS ee 
"(tO am ee 
mg | 
u*—_m? 3m? (x2—m?)? ‘y2—m?* ek NO) |] 
va = ae 4 eg 2 x2 \_ mm aD | 
Sale 2dg? 2 m m (+) m 7 (10) 


Kak slerko BuyeTb, (byHkuua Tpuna G’(k | 0) yqoBneTBopseT BCeM Tpe- 
OoBaHusAM, WOsyuenHpm Jlemanom (8) u3 BecbMa OOWjHX cooOpaxenuit. Mu- 
Terpad OT (PyHKUHH p,, BBeeHHOH JIemaHoM, B HalleM CJyyae CXOMMTCH, 
MOsTOMY Ip OovIbuIMX MMMybcax G’(k | 0) oOnaqaeT TaKUM Ke TOBeECHHEM, 
Kak (byHKuHA FPpuna cBoOoy,Horo (epMHOHHOrO NOVA. ad . 

B  3aksloveHHe UpMHolry rayOokyi OnarogapHocTts akay. H. H. Bo- 
romOOOBY, MO PyKOBOCTBOM KOTOpOrO G6bIIa BBITOHeHa HacTosilat pa- 
6oTa. 


Vincruty? afepHbtx mpo6srem Ilocrynusio 
Axkayemun HuayK CCCP 25 XII 1955 


WHMTHPOBAHHAS JIMTEPATYPA 


1T. Lee, Phys. Rev., 95, 13829 (1954). -*.G., Kallen, W. Pauli, Dan. Mag 
Fys. Medd.; 30, No. 7 (1955); Y. Munakata, Prog. Theor. Phys., 18, 455 (1955); K. T a- 
ka, Phys. Rev., 99, 676 (1955). * W. Tirring, Helv. Phys. Acta, 28, 344 (1955). 
A: AOpuxKocos, HW. Mc Xanatuuxos, JJAH, 108, 933 (1955). &® H. H. 
rowio60B, JAH, 99, 255 (1954). § J. Schwinger, Phys. Rev., 82, 644 (1951), 
‘4 n uTtekep, I. H. Batcoun, Kype cospemennoro ananu3a, 1, 1933, 


ehmann, Nuovo Cim., 11, 342 (1954). 
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Hokaage Akayemunu nayx CCCP 
1956. Tom 108, N 6 


PHSHKA 


b. M. CTEMAHOB 


HEPEJIATHBUCTCKAS PEPYJIAPH3AUUA S-MATPHLLbI 


(II pedcmaszexo akademuxom H. H. Bozoawboeum 13 1 1956) 


Tlonpirku mocTpoenusa S-MaTpHUbI MpH NOMOMH HCTHHHBIX IPHYHHABIX (pyHK- 
M MIPHBOAAT K NOABJICHHIO PaCXOAAMWMXCA MHTerpasiOB. ITO OOCTOATeMbCTBO 
CTaBJIAeT NpHOeraTb K IPHMeCHEHHIO BbIYHTATEIbHBIX Mpouexyp. Urodpr cye- 
Pb 3TO MOCMeAOBATEMbHO, MpeBapHTeJIbHO CeLyeT peryAPH3OBaTb KaKUM- 
OyAb cNocoOoM paccMaTpHBaeMble pacxoyauMecd uHTerpasbl. J]ia peryasa- 
13alHH OObIYHO IIPHMEHAIOTCA JIHOO OAHH U3 BapHaHToB MeToga Ilaynu — Bus- 
ipca, HOO PeIATHBUCTCKH-HHBapHaHTHOe OOpbIBaHHe HHTerpaJOB Ha OOMbINAX 
ANyabcax. JlioOad H3 peryJIApH3alHOHHbIX IpoueAyp cama 10 ce6e mHMeHAa 
13HUeCKOPO CMBbICJIa H MOSTOMY MPHBOAUT K HapYyIUe€HHIO HEKOTOPbIX H3 OCHOB- 
IX (H3HYeCKHX TpeOoBaHHH. Tak, perysapusauna no Ilayan — Buanapcy 
30JHT (PUKTHBHbIC OTPHMATeJIbHbIe MACCbI, PCJINTHBHCTCKOe OOPbIBaHHe HHTer- 
JIOB IIPHBOAHT K TOABJICHHIO HE9PMHTOBCKHX JOOaBOK B 9dcbeKTHBHOM Ia- 
MJIbTOHHaHe. OHakO Take HapylieHHA BO3HHKAaIOT JIMUIb Ha lpoMexky- 
4HOM 9Talle BbIYHCJICHHH WH BIOCJIeACTBHH JIMKBUAMPYIOTCA MpH CHATHH pe- 
VIAPH3auHH, T. €. IPH YCTPeMJCHHHM BCIMOMOraTeJIbHbIX Macc HH peyeub- 
X HMIIyJIbcoB K OecKoHeuHocTH. IIpH sTOM OCHOBHY10 pOJlb HrpalwT Hafwiexka- 
HM OOpa3oM ompeyeieHHble KOHTP-WIeHbI. SICHO, YTO CTPyYKTYpa KOHTP-YWJIeHOB 
TIpeeAeTCA HCHObSYeMbIM CNOCOOOM peryJApHsalluH. 

OTIHUHTEIbHOM OCOOeHHOCTbIO BCeX JO CHX NOP MIpHMeHABIUMXCA MeTOOB 
ePyJIAPH3alHH ABJIACTCA HX PCJIATHBHCTCKAA KOBapHaHTHOCTh, MpHyem HHOrya 
BICKA3bIBaeTCH JaxKe MHeHHe OO OOA3aTEJIbHOCTH KOBAPHaHTHOCTH pH Tpak- 
OBKe paCXOJAMMXCH BbIPaKeHHH. Oka3biBaeTcA, ONHaKO, YTO IA perysApH- 
alMH MOXKHO- HOMb3OBaTbCA HEPCATHBHCTCKHM OOpbIBaHHeM MHHTerpavioB. 
IpH 3TOM, pa3syMeeTCH, KOHTP-WJICHbI JOJKHbI ObIT OMpeeJeHbI TAKUM OOpa- 
OM, UTOObI MOCIe CHATHA peryAPH3aWNH BOCCTAHABJIMBAIHCb CBOHCTBA peJa- 
MBUCTCKOH KOBapHaHTHocTH. Jlanbuie OyeT NOKa3aHa BO3MO%KHOCTb TaKO- 
O oNpeyeleHHa, MIpwyeM OKaxKeTCH, YTO SPPeKTHBHbIM TaMHJbTOHHAH 9p- 
[HTOB. 

B wWemax KOHKPeTHOCTH IIpOHJIJIIOCTpHpyeM OCHOBHY!0 Helo MeTOJa Ha TIpH- 
epe KBaHTOBO smeKTposMHamuKH. IIpumenuMoctTb K 000! peHopMupyemon 
eopHH OyyeT OueBHAHON. . 

IIpexye sBcero BMecTO OObIYHOrO JlarpaHkKHaHa B3aHMOJCHCTBUA 


L(x) 2 V 4re: ¥ (x) A (x) ¥ (x): 


O3bMeM CJleqyiomee BbIpaxKenve (peryJAPH3OBaHHbIN JIaHrpalkuaH B3aHMO- 

eHCTBHA): 
per {£ (x)} = Vane F(x) K(x—y) A(y) dy JP (w—2) ¥ (2) dz:. (1) 
Peryasapusyrouue cbaxToppl I’ (x) u K(x) BblOepem Tak, ¥TOObI apcbeKTHBHBIHi 
AMHMJIbTOHHaH OblI SPMUTOB. OKa3bIBaeTCA, UTO STOMY YCJOBHIO MOKHO YAOB- 
ETBOPHTb, ECM OTKA3aTbCA OT TpeOOBaHHA PCMATHBHCTCKOH MHBapHaHTHOCTH 
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tbpaxTopos I’ (x) u K(x). VmeHHo, HY2KHO JOIYCTHTb, YTO BbIpaxKeHHA ry) 
K(x) 3apucaT oT, BooOuje TOBOPA, HECKOJIbKUX UWPpOCTPpaHCTBeHHO- -TIOOOHBI> 
@MHHUHBIX BEKTOPOB &, 3aalOUIUX BbIAeeHHbIe HalpaBJIeHHA B MpOCTPaHCTBE 
B cuy cKasaHHoro 4 cooTHoeHHA (1) MOxeM HallHcaTb 


M c K(—k| &)K (Rk | &) | 
per {S(p)} =P GPLNMED) per (D'(y} = - ACS REI. 

TlonoxuM, Hanpumep, 
K(—k|)K(R| 8) =e-*8, 0 > 0; PB (p) =e", > 0. (3 


[Ip cHATHM peryrApusaunMH % Ma ycTpeMusloTcA K Hyvo. Jlerko ye! 
JIMTbCA, UTO Apu BbIOOpe (3) BCe rpacbet CXOMATCH, H perysApHsalMA TaKHN 
o6pa30m yocTurHyta. PopmysupopKy R-onepaluH MpMMeHUTeJbHO K ped 4 
raemoMy clocoOy peryJApH3aluu yOOHO H3JiaraTb, UCMOb3syA pe3ybTaTH 
HW OOO3HaY€HHA OCHOBHOM padotnt (1). : 

Pypbe-o6pa3 KosdppuuveHTHO cpyHKuUHH U3 T-npowsBeqeHua OyeT HMeTH 
BH] cyleyyroulero cxo,aleroca WHTerpavia: 


Lol cat Cook ame 
=8(Syr)\dey... | daz F (...49,k...0,@...)exp[— i Syma: — © Sy au] 
0 0 i (1) (1) 
Elon. Ben Mea ca@euae | tee a then me ae 
x exp[i S) Aa, o(...0%-. AB AE — iS Aa, of... %-.-)a ke]; 


(a, 6) (a, b) 


a = 4% — itty. 


3yecb F — nomunom no £9, k u B mpeyene «> 0 — pannonampnasn (pyHKUMS! 
OT &, COBMafarollan c ynknueli F, omnpeyenenHot B (+). Koscdunnents 
KBaylpaTH4yHoH (opm Ag,» UpH %,—~-O nepexoysT B KospdunueHTH Aa, 54 
Takum o6pa30M, pH «,-O BoccTaHaBJIMBaloTCA KOBapHaHTHble CBOHMCTB 
T,,(...k°, k...), HO Camo 9TO BbIPaxKeHHe TepsxeT CMBICJ H3-3a NOABICHHS 
pacxoqAMUXCA HHTerpasioB. OnpeqeuM Tenlepb onepauHio R(G) ToUHO Taki 
*Ke, KaK H B (!). OueBuAHO Tora, YTO BbIPaxkeHne 


R(G) La, (.. > k...) , (4) 


He OyyleT yxKe HMeTb OCOOeHHOCTeH pH % +O, NpHyem OHO Oyler nepexo: 
WMTb IPH TaKOM IIpefesbHOM Tpowecce B OObINHOe BbIPAaxKeHHe. 

BbIaCHUM CTPYKTYPy KOHTP-YWICHOB CHHHOPHOM a2uIeKTpO,MHAaMHKH, cooT- 
BETCTBYIOWMX MpHHATOMy cmocoby peryuapHsainn. Baufy BbiqeueHHOL pout 
BpeMeHH, B BeKTOPaX M TeH30Ppax CJIeyeT OTICJIbHO pacCCMaTPHBaTb BpPeMeH- 
HY1O, MpOCTpaHCTBeHHble HW CMeIIAaHHbIe KOMNOHeHTHI. Tlombsyxicb COOTHOIIe- 
HAMM (2), (3) HM BbIUMTaTebHbIM (hopMamuM3MoM (4), Haxo,HMM caefyronree 
BbIPaxKeHHe JIA s:pPpeKTHBHOrO JIarpaHxKuaHa BBanmojelicrBus: 


L(x; 1) =V4neZ, :¥ (x) AV (x): +a, 2 (x) Ay (x) °F (x): + 
+ by (x) A(x) 7 (x): + 8m:¥F (x) ¥ (x): + 
+ Zi Nig Bi (Fre — OE) oy (x ))s— mF (x) ¥ (x):| + 


k Rk 
(kh) Ox Ox 


j Ww or OF (x | 
+05: (# (x) SO — FO ow ): 4 | 
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he ae a re ee, 
ie ‘cy (x) ¥ OTN). ay ne (x)): ae 


l Ox Ox 
Ps [Ze — 1) [4 sS om m g” n: Se (x) ip - 
‘ (m, n) : ox 
4 BS nn 0A, (x) \ rs ( OAy (x) i 
yy 2 8 ax { + as & axe] * i 
y OA, (x) 2 0A, (x)\2 
+a Qi > +6. 2: : 
2 (m+0) ( of } 3 (m0) . ox!” oe 
; 0A, (x) \2 . & 0A, (x) \2 BA 0A,, (x) 
a oO. > Pee pe b Die: oe) eg: >): Se eal 
: (n+#0) Oxo . (nen. ox aia ae +0) ox® Ox" ’ 
m+0) 


‘Koucrautel a, by, Az, by, As, bs, a3, 03, 63, C3 MCHCTBUTebHBI H KOHEUHbI B 
MoOoM TOpsAyKe TeOpHH BO38MYIeHHi; OHH Mo_Oupaiorca Takum OOpasom, 
uToobl NowyyenHad S-MaTpHia OKa3alacb PeJIATHBUCTCKH-HHBapHaHTHOH. Sro 
TpeOoBanue, COBMeECTHO C TpeOOBaHHeM paBeHCTBa MAaCCbI HM 3apsjla, COOT- - 
BeTCTBYIONIMM 9KCIICPHMEHTAJIbHbIM, TOJIHOCTbIO OlIpeyeIAeT BCe KOHCTAHTHI. 

YkKaXKeM B 3aKJIOVeHHe Ha BOSMOXKHOCTb MOJyYeHUA MapayoKCasbHOrO pe- 
3yJIbTaTa Z, > — oo (?) TakxKe B PaMKaX Ppa3BHTOrO MeTOMa. SactbuKCUpyeM a 


M yCTpeMHM K HyJo JMWb «%). Tora pacxoquTbea OyfeT IMUIb OHH pad 
L } 


2-ro NOpsAKa, COOTBETCTBYIOINHH COOCTBEHHOM 39HeEprHH (oTOHa, T. e. B 3TOM 
culyuae KOHCTaHTa Z3 MOXKeT ObITb ipefcTaBeHa B Bue 


e oa 38 Phe pe 
Lg=l =P — + eC (m?, a’), 
oT a, tt) 


rye C(m>, a) mp «> 0 He sapucuT or a. TakuM OOpa30M, IpH CHATHH 


peryasapuH3sannn Z,;> — oo. OrmetuM, TO, B OTHE oT (?), 3eCb HET Ha- 
pylwieHua yHuTapHocTH S-MaTpHbl HH Ha OHOM H3 9TAaOB_ BBIMHCJe- 
Hui. 

Bpipaxkaio rayOoky1o mpH3HatedbHocTtb H. H. Borowwoosy 3a tbopmyuu- 
PpoBKy TIpoOseMbI H OOcyKeHHe pe3sy/IbTAaTOB. 


Tlocrynuso 
4 I 1956 


ILUTHPOBAHHAS JIMATEPATYPA 


1H. H. Borouw6os, J. B. Ilupxos, Yen. hu3. nayx, 57, 3 (1955). 
2H. H. Boronw6os, J. B. IupxKos, JAH, 105, 685 (1955). 
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4oxaage Akagemun uayk CCCP 
1956. Tom 108, NM 6 


MEPS/JIOTOBENEHHE 


C. C. BAJIOB 


SABHCHMOCTb ME)K]Y HATIPSDKEHHEM H JIE®OPMALLMEM 
MEP3JIBIX TPYHTOB C YUETOM ®AKTOPA BPEMEHU 


(IT pedcmasaexno akademuxom |B. A, O6p yueeon| II II 1956) 


AWA U3YYeHHA 3aBHCHMOCTH MEY HalIps2KeHHeM H Jedopmaruell Mep3vibixX 
(PpyHTOB HaMH OBI NpOBeJeHbI OMBITI: Ha CABHT BAOMb epeBAHHBIX cTepxKHel, 
B8MOPOXKCHHBIX B PYHT, Ha BAaBJINBAHHe B Mep3JIbIt PPyHT 2KeCTKHX LWITAMMOB, 
Ha pacTaKeHve WH C&KaTHE. ONbITHI MPOBOHIHCb C pa3JIMUHbIMH TpyHTamMu (OT 
PJIHH JO JIerKHX cynecel) pH pa3sJIMYHOH, HO NOCTOAHHOHM Avia JaHHoro ucHbITa- 
A OTPHWaTebHOH Temnepatype. B weAX BBIABJICHHA BJIMAHHA (bakTopa 
PeMeHH HCIbITAHHA MpOH3BOAWIHCb KaK KpaTKOBPeMEHHBIe, TAK H BECbMa JVJIH- 
TeJIbHbIe (M0 HECKOJIbKY MecaAueB H axe Oomee roa). 


: Al fom? Al fom? 
: 200 290 
160 60 
x 
S 12.0 120 
S 40 80 
aS 


A 
S 


S 


0 
4 6 12mm UE Ti A AE dd soa 
Ocacka Ocadka 


Puc. 1. SaBucuMocTb Mexy Halps2KeHHeM H yupyron (J), ocTa- 
TOuHOH (2) Hu cyMMapHol (3) medopMalHaAMH Mep3yoro rpyHTa. 
A — At=5 muu.; 5 — 24 waca 


Bce I pHBOUMBIe B CTaTbe OOO3HAYeHHA OTHOCATCA K CJlyuato CBHra, TaK KaK 
39TOT BHA COMPOTHBJIeCHHA ABJIAJICA B HCCI€QOBAHHAX OCHOBHBIM. OQHaKO TIOJy- 
YEHHbIe 3AKOHOMEPHOCTH CMpaBeVJIMBbI H JIA pPYrHX MpocTeHuiMxX HallpA*KeH- 
HBIX COCTOAHUH (pacTAKeHHA H CKATHA) C TOH pasHHuel, YTO MapaMeTpbIl ypaB- 
HeHHH JIA STHX HalkpHXKCHHBIX COCTOAHHH OyAyT HHbIMH. 

JlehbopMauua Mep3sioro rpyHTa B JIKOOOH MOMCHT BpPeMeHH CKJabIBaeTCA 
M3 ylipyroii ,,,, H OCTaTOUHOH {,,,, HS KOTOPbIX NepBad NOAYWHsAeTCH 3aKOHY 
[yka, a BTopad MoOxKeT ObITb ONHCaHa CTeMeHHOH 3aBHCHMOCTDBIO (cM. pHc. |). 
Baarojapa BASKUM CBOlicTBaM Mep3oro rpyuta (',?,4) ero QesbopMalMu (Kak 
‘Yynp? TAK H{,,,) PaSBUBalOTCH BO BPCMeHH (ABJICHHE T10/13YUeCTH); NOITOMY 3aBH- 


CHMOCTb M@XKY HallpxAxeHHeM H CYMMapHOH jepopMallvelt Take ABJIAeTCA 
cbyHKuHel BpeMeHH BO3yeHCTBHA Harpy3ku ¢ (MpH cTymeHyaTOM 3arpyxXeHHH) 
WJIH CKOPOCTH ee BOspacTaHHa (MpH HelpepbIBHOM sarpyxKenuu). Ha puc. | 
MIpeACTaBJIeHbI COOTBETCTBYIONMe papHKH, MOMYYeHHbIe H3 UCHbITaHHA BaB- 
JIMBaHveM 2KecTKOrO wTamMia (d =50 mM) NOX Harpy3KOH, BOspacTalomlel paB- 
HbIMH CTYICHAMH, B peelaX KOTOPbIX HalIpsxKeHHE OCTABaOCb MOCTOAHHBIM, 
(Ac = 2xI/cm?) c BbIjepsKHBaHHeM KaxK OH CTYNeHH BTeYeHHe ONMHAKOBBIX JA 
JaHHOTO OlbITa HHTepBasioB Bpemenn At u Cc pasrpysKOl NocMe KaxKAOH cTy- 
neHH (jt pasqeleHusa BOCCTaHaBIHBaloMlehcA M OCTaTOUHOH epopMalluy). 
[pyut —erkas mbiiepataa cynecb. Ilockombky KaxOMy H3 paCCMOTPeHHBIX 
ONbITOB OTBeYaIO CBOe 3HayeHHe HHTepBasoB BpeMeHH Aft, TO OKa3auIHCb pas3- 
JIMUHbIMH MH rpapvKH Halips»KeHHe— JepopMaHA. 

1049 


3aKkOHOMepHOCTh H3MCHCHHS KPMBbIX Hallps2KeHHe — CYMMapHad  e(pop- 
Malia B 3aBHCcHMOcTH OT BenMuHHE! At HamocTpupylorca pc. 2, Ha Koren 
MIpeACTaBJeHbl PesyMbTAaTbI UCMbITAHHA Mep3Oro TpyHTa (merKHi UblWwIeBaTEli 
CYIIHMHOK) Ha COMpOTHBJeHHe CABHTY BOJb OOKOBOM NOBepXHOCTH Hepes aHHEI 
cTepxkHelt (d=35 MM, T=100 MM), BMOPOX€HHBIX B PpyHT (300 x 300 150 mm)*. 
Ucnpitanve 3akstoualocb B BbIJe@prvBaHHu cTepxKHeH MO’ Harpy3kaMH, BO3- 
pacTalouluMH paBHbimu cryneHdamu (At=0,2 KI/cm”), IpHYeM HHTepBadbl Bpe-| 
MeHH HX Boselicrsua Af Obl pa3JIMUHbI WIA PaSHbIX OIIbITOB, HO MOCTOSHHBI 
aa anHoro oMbira. 


Fda ibeales 


Puc. 2. S3apucumMoctb (B OObtuHBIX (A) H wOrapHMuyecKkux (5) 

KOOPAHHaTax) MexKAy HalipsA2%KeHHeM H LepopMalHeH Mep3s0ro rpyHTa 

IPH Pa3IMYHbIX HHTepBawaxX BpeMeHH BOsfelicTBHA CTyNeHeH Harpy- 

30K. 1 — At =]. Mans: 2:-—-1 -gaes) &) 294 -qacay 4 120 aac.: 
5 — 240 uac. 


B cooTBeTCcTBHH C pe3yJlbTaTaMH ombita (puc. 1) 3aBHCHMOCTb MexKy HalipA- 
*KeCHHEM H CYMMapHOH AecsbopMalveh MoxeT ObITb ONHCaHa CeyromeH cbopMywon, | 
coqepKamleH Ba CaraeMblx: ; ; 


45 43 1/a’ 
{= tym + tor = Ga +lara| , (1} 


llapaMeTpbl KOTOPOH MOJyJIb yupyroctH G uU MOJysib ocTaTOUHOH etopMa- 
UHH A ABJAIOTCA Me€PeCMeHHbIMH BeJIHYMHAMH, 3aBMCALLUMH OT BPeMeHH BO3- 
qelictsua Harpy3ku At (uu OT CKOpocTH 3arpyxKeHuA V = Ac/At). Oru na- 
PaMeTPbI MeHAIOTCA OT HaHOOJIbUIero, YCJIOBHO MrHOBeHHOrO 3HaveHHA, CO- 
OTBETCTBYIOULerO HeEOrpaHHeHHO ObicTpOMy MpHwiowKeHHIO Harpy3Ku (At 0), 
WO KOHEYHOFO, TpefebHO JJIMTeIbHOrO 3HaAYeCHHA, COOTBETCTBYIOWLeErO BbI,ep- 
*KMBaHHIO KAKO CTYNeHH Harpy3KH JO NoOJHOTO 3aTyxXaHHA ecbopMallHy 
(At > oo, ¥> x), YTO MOXKeET HMeTb MeCTO IPH HalpsxKeHHU, He MpeBbiuralo- 
IWWeM HeKOTOPOrO TipejeIbHOTO 3HayeHHA. 

YuUHTHIBAA H€3HAYATEIbHOCTh BJIMAHHA Yynp Ha OVePTAaHHe KPHBOH cyM- 


MapHow yedopmMaunu (pune. 1), ypaBHenue (1) MoxHO 3aMeHHTb B OOILeEM 
BHe CTeMeHHOH 3aBHCHMOCTbIO: 


T 7I1/a(Z) i 
a laa | uma <= A (t) 20, (2) 


rye A —nepeMeHHbIt BO BpeMeHH MOyJIb OOMIel ecsbopMauun. Tlapamerppt 
a uw A B 9TOH POpMywe OTAHUHEI OT MapameTpos «’ u A’, xapakTepusyrolAx 
Y4HCTO OCTATOUHY!O JePopmallutw. 

TakuM oOOpa30M, 3aBHCHMOCTb Mex]y HallpaxKeHHeM HM jetbopmarnHeli 
Mep3JIbIX TPyHTOB OTOOpaxaerch CeMeliCTBOM KpUHBbIX (puc. 2), MapameTpoM 
KOTOPHIX ABJIACTCA BPCMA WIM CKOpOCTb 3arpyxKenuaA. IIpwH MambIx 3HaveHHAX 
At kpHBas Meet OOMbWIOM yrou HakJOHa HM OM3Ka K MpAMOll, T. e. TPH 
At>0 «(0)>1 u A(0)=An> Gy. C yBenuuenuem At kpuBpre y —7 B pe- 
3yJIbTAaTe Pa3BUTHA MNaCTHYeCKUX ecopMallyu TIpHHuMatwT Bce Gomee. MOM0- 
ruu Buy. [Ipu Heorpanuyenno JWHTeMbHOM BbIepXUBAHHH Kako CTyMeHH 
Harpy3kKH — JO [pakTMyecKOH cTaOnIM3alHH = yepopmaunh (At > ow, 

* Hanpmkenve t OTHECeCHO K CMHHKe MIOWLAaH OOKOBOH MOBepXHOCTH cTepxXHH, a 
MepeMelleHHe CTep#xHA (A)—K ero AHameTpy, y = A/d. 
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(x) — HOJIYYHM TpeebHy!O KPHBY!O C KOHeUHBIMH 3HayeHNAMH llapa- 
mp0B A(oo) = A,. 

CnpaBe,MBoctb 3aBMcuMocTH (2) TMOATBepxKaeTCs JorapHMAyeckHM rpadH- 
M (puc. 2 5), u3 Koroporo caeyer, YO SKCHepHMeHTANbHJe TOUKH JO HeKO- 
poro lipekena XOpomo WORaTcA Ha psmbie. 3 storo xe rpacbuKa onpeje- 
AIOTCA MapaMeTpbl % HA, BeNMYHHA KOTOPBIX 3aBHCHT OT TeMMepaTypbI H THA 
yHTa H OT BHfa HalipAxKeHHOrO CocTOMHHA. CreqyerT OTMETHTb, UTO HeNMHeLHAA 
BHCHMOCTh Mey HallpsxKeHHEM HM JePopMalneli OTUETIHBO: MpoABATeTCA 


MM 


450 
> 
8 
S 100 
050 
: S 
0 200 «400 = 600 = 800 ~S 00S 1200» 1400 ¥a0, 
kl fem? . 
(2 Pp, 
: JRROBP Aes 
2 48 heen 
S ne ode oes 
Sy 14 (2 z Bs I Wn Tan 
; , | a ites | 
0 | Omnocum. Oepopmayun p= a § 


50 «600—S—( 150s 00-10 * 7 6 A 4 a 


Puc. 3. Kpuppie ZeopMupoBanuaA Mep3uioro rpyHTa pH JWIHTeAb- 
HOM BBIJep2%KHBaHHH CTyNeHel Harpy30K: A,— pasBuTHe JedopMa- 


HH BO BpeMeHH- pH Harpy3Ke, Bospacratouleli crynenamu. Bb — 
MpefeJIbHaA KPHBaA 3aBMCHMOCTH MexK]ly HallpAaAxKeHHEM UH epopma- 
une. B —rTo xe B JOrapHpMHyeCKHX KOOpAMHAaTAaX 
AaBHbIM OOpa3s0M y MWaCTHUHbIX MeP3JIbIX TPYHTOB C OTHOCHTebHO BbICOKO! 
emliepaTypol (mpHBeyeHHble JaHHbIe MOmyyeHb! pH O=—0O,4°). JIma rpyHTos 
Ke C HH3KOH TeMNepaTypol BeNMUHHA &, B pAe cyyaen OWH3Ka K eAHHHUE 
3, °); Torga 3aBHcuMocTD (2) nepeliqeT B ypaBHeHHe JIMHeHHO-JeopMupvemoro 
ASKOTO TeJIa 
t= G(t)y, (3) 
TAMYAroOlWerocd OT ypaBHeHHaA [yka HaMYHeEM HeEBOCCTAaHOBHMOM JecbopMalHu 
| H3MCHACMOCTbIO MOJyIA G BO BpeMeHH. 

Mcxoqa 43 Bua 3aBucuMoctel (2) uu (3) H IpHHHMas ycuoBHe MOLoOuA 
‘(PHBBIX HalIpsKeHHeE — JecbopMaluA (puc. 2), aBTOpOM B ero paOore (') Ha OCHO- 
AHHH TeEOPHH HesMHeMHOM HacieAcTBeHHOH MosyyecTH no IO. H. Padornosy 
IOJVYCHO ypaBHeHHe pa3sBHTHA ePoOpMalHH Mep3JIbIX TPYHTOB BO BpeMeHH. 

Sasucumoctn (2) vam (3) OyAyT cNpaBeJIMBbI JIMUIb MO JOCTHXKeHHA Ha- 
py3koOlH peyesa nwacTHueckoro TeYeEHHA tr, YTO XapakTepHsyerTcA NeperHoom 
PUBbIX *— 7, OCOGeHHO OTYETIHBO BbIJe/IAIOMMMCH Ha OrapHpMuyecKoM 
paduxe. V3 puc. 2 Buguo, 4ro Kaxomy 3sHayeHnto At (7. e. KaxKqOH 
‘PHBOH *— 7) COOTBETCTByeT CBO TOUKa NepernOa, HO JWI BCeX KPHBBIX 
TH TOUKH UMelOT MpHMepHoO OfuNHakoBylo aGcuNccy. Orcioga caenyer, sto: 
) mpeye muacrHueckoro TeveHHA Tt; ABJIS€TCA NepeMeHHOH BeJIMYHHOM, 3a- 
sHCAIel OT BPeCMeHH BO3eHCTBHA Harpy3KH (HIM CKOPOCTH 3arpy2KeHHs) 
)) BOSHHKHOBeHHe MylaCTHYeCKOrO TeveHUA OOYCJIOBJINBaeTCA JOCTH2KEHHEM jle- 
bopMamHel HeKOTOpOrO TipefesbHOrO, He 3aBHCAMerO OT BpeMeHH 3HavyeHHs) 
fy, = const: 

TlockoubKy BO3HHKHOBeHHe MIacTHyecKOro TeyYeHHA HeH30e%KHO MPHBONT 
: paspyilleHHio Mep3JbIX rpyHToB (7), TO yKa3aHHOe YyCJIOBHe MOXKHO pac- 
MaTpHBaTb Kak WepBoe yCJIOBHe MPOUHOCTH, YTO CorjmacyeTcA C PHMoTesoH 
4. P. Pxannunna (2). Broppim ycwlopueM M[pouHOcTH OyyeT ocTHxKe- 
ie JlecopMauvel TakorO 3HaveHHA, MPH KOTOPOM HacTynaeT CTaqus HenO- 
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cpey\cTBeHHOrO paspylleHua (epexog WeopMalH MwlacTHYeCKoro TeveHHA E 
mporpeccupyroulee TeyeHue (+)). i 

BewwuuHa t; MEHACTCA B CJeYIOWUX Mpesesax: MpH HeorpaHHueHHo ObICT 
pom sarpyxeHuun .(At> 0) paspyuieHve Mep3JIbIX TpyHTOB HOCHT XPYIKHM 
XapaKTep HW tr> Tura) TAC turn — HaWOoJbulad, Tak HasbIBAaeMasd «MrHOBCHHAA 
npouwnocth; mpH At > cot, > Tyan, THC tan — HAMMeHbIUAA, TAK HaSbIBAeMad «Ipe; 
JI@MbHO JJIMTeMbHaA» MpOuHOcTh (1), KOTOPy!0 MOXKHO, CJIeEMOBAaTeJIbHO, PaccMaTy 
PHBaTb Kak lIpejeJIbHOe 3Hade+ 
He t; pH OecKOHeYHO Med JIeH- 


[0 es 3 — HoM 3arpy2KeHuH. Jo ,ocTHKe 
a HHA Harpy3KOH STOO 3HavyeHUA 

Ss jeopMalluu Mep3sIbIX rpyHTOB 

7 =o IpakTHYeCKH 3aTyXaloT H pas 
AI om? pylleHve He HacTymaer. 3aBu 

08 20 CHMOCTb M@XKY 9THMH cTadH4 
; JIM30BaHHBIMH §=ecpOpMall aI 
s WM HallpsaxKeHveM OMHCbIBaeTCA 
04 fo a MpewesbHol KpHBOH y = Axy*xh 
(cm. puc. 3, rye npeycTaBJeHnbl 

: pe3yJIbTaTbI HCIbITaHHA Ha 

0 U4 «08 2 (6 DW Yeymky ~CEBUT = BAO ~—- Je PEBAHHBIX 
G j0 \-48 dO, BOM apeiiee CTep2KHeli, BMOPOXKCHHBIX B IIbI-} 


(kpubwe 3 u7) JI@BaTO-HJIMCTBIH ~=TeCOK). 


Puc. 4. SapucuMocTb Mexky Hallps%KeHHeM H CKOpO- IIpu t > ty, BOSHHKAWT HE-} 
CTbIO YCTAHOBMBIJeETOCA MACTHYHO-BAZKOFO TeYCHHA. 3aTyxXatollve jepopMalluu Yi} 
Vcnbiranua Ha CUBuT Mep3JIbIX TPYHTOB BAOJIb Wepe- OMHO3HAUHAaAA CBA3b ME*K]TY 7 UH} 
BAHHBIX cTepxHeH. CnocoO saleiku cTepxkueH: J— ., HapyllaeTcs — B 3aBHCHMO-} 


3 — crTep?KHH 3a6uTbI B MpoOypeHHbIe B rpyHTe or-  ! 
Bepctua; 4—6 — crep2KHH BMOPO?KeHbI B rpyHT; 7 — CTH OT BpeMeHH BBIAeEPKUBA-| 


cpe3 rpyHta mo rpyuty. [pyutpi: J u 7 — rauua meH- HHUA Harpy30K KpHBawA _Y = i (*) 
TOUHAaA blIepatan; 2, 3, 4 —cynech TaKelad Mbl- Ha yuaCTKe 7 > T, MOKET MPH- 
JleBatad; oir MbWICBATO-HJIMCTBIM TeCOK; 6 — cyraH- ere CaMBIlt pasIMUHbI BUI. 
HOK JI@rKHW IIblJIeBaTbIH, CHJIbHO JIBJOHACHINLeCHHbIAN 
IIpouece mecbopmupoBaHna 
Mep3JIbIX TPYHTOB B 9TOH CcTa-| 
WWMM OyeT XapaKTepH30BaTbCA 3aBHCHMOCTbIO MeKy H3ObITOUHbIM HallpsxKe- 
HHe€M HM YCTaHOBMBINeMCA CKOPOCTbIO MJIaCTHYHO-BA3KOrO TeYeHHA 6; = dy/dt =| 
=const (JIMHeHHbIM yyacTroK KpHBOH NomsyyecTH)., Kak 1oKa3auM ONbITLI, yka- 
3aHHad S3aBHCHMOCTb [WIA Mep3JIbIX TPyHTOB B OOLeM Culyyae ONMCbIBaeTCA 
CTeNe€HHbIM ypaBHeHHem 


. 4 
cos in) (t rae anle: (4) 


Oguako [a He OveHb OombWMxX * 3Ha¥eHHe 8 B pxe cyyaeB OKAa3bI- 
BaeTcd OJIM3KHM K eMHMNe, HU WIA MpakTHYeCKHX IeseH KpuBan §—+ 
MOXKeT OBITb AallMpOKCHMMpOBaHa MpxAMoH (cM. puc. 4); Tora ypaBHe- 
Hue (4) Mepelimer B H3BeCTHOe ypaBHeHue TeyeHuaA Bunrama—lIlIBeqosa 


1 | 
or = 7 (t — Tax), (5) 
rye ]— KosPPUUMeHT BASKOCTH. ; 
Ormetum, UuTO IIpH OYeCHb MaJIblIX T BO3MOXKHO peskoe H3MeHeHHe BASKOCTH | 
H, COOTBETCTBEHHO, KpyTOH neperu6 KpuBolt §— 7 OKONO OcH opyNuar. , 
Muctutyr mep3aoropegenua um. B.A. O6pyuesa Ilocrynuao 
AxkajlemHuu uayK CCCP 20 TV F955 
LWHMTHPOBAHHASA JIMATEPATYPA 
IC. Ge) Bia mo Be Ae OAM Non (1955). 2 A. P. PxanuwnH 4s, Hexoroppie 
BOMpOCbl MeXaHMKH CHCTeM, AedopMupyioulnxca BO Bpemenu, 1949. 3H. A. Iptospy uF 
M. HW. Cymrun, Ocnopanusa Mexanuku Mepabix rpyutos, Vag. AH CCCP, 1937 
. H. A. Wetrosuy, Tp. Kom. no usyy. pew. Mep3sorei mph AH CCCP, 10 (1940). 
B. I. Bepesauues, Coopn. Ne | naGoparopupix uccneqopannii Mep3JIbIX TPYHTOB, 


Visx. “AH CCCP, )1953. t°hHiBiiM pemamienom: sLeAPN be 
17, Ne 2 (1955). aa ARLE 
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Jloknaagn Akagemun Hayk CCCP 
1956. Tom 108, NM 6 


TFEO@SH3SHKA 
C. 9. KOPAH 4 


METOJE C®EPHYECKHX ®YHKILMA B ATMOC®EPHOL ONTHKE 


(IT pedcmasaeno axacemuxom O. IO. Lmudmom 4 I 1956) 


i 


Metoq pellieHuf KMHeTHYeCKOro ypaBHeHua BowbTuMaHa pw nomomM 
epHyeckHx QyHKIHH IWMpOKO MpHMeHseTCH B (pH3HKe H B aTMOC(pepHolt 
meee (7, 2). OfHaKo OCHOBHBIM HeOCcTaTKOM CcyllecTBY1ollero MeTOMa sBIIAeTCH 
POuSBOU B YOBNeTBOPCHUM PpaHHUHbIX YCJIOBMH, KOTOPLIH IpHBOAUT K Heos- 
O3HauHOCTH pelieHux. B HacTostlelt padoTte Oyler MoKa3aHO, KaK MOXKHO 
CTPaHHTb 93TOT IPOM3SBOJ. WM NOUyYHTh cTporoe pellleHve 3ajayu MeTOJOM 
pepuueckux PyHKuNH. 

PaccMOTpHM J\JIAX IIpOCTOTbI CTyual H3OTPOMHOFO paccesHHA CBeTa B aTMO- 
(bepe. B 9sTOM culyyae ypaBHeHHe NepeHoca syuHCTOH SHeEprHH MMeeT BUA 


ol al c , : , , 4 — (t*—7) s 
cos 0 = 5-1 (6", =) sin 6 do’ —1 (0, «) +z Se- wet (1) 
0 
)603HaYeHHA Te Ke, 4YTO B paooTe (°)). 
[paHvuHble ycsIOBHA TpHMeM B Buje 


1 (0, 6) =0, 0<b<<, (2) 


€. JJIX IpPOCTOTbl! WONYCTHM, UTO aJIbOeO 3€MHOH MOBEPpXHOCTH PpdBHO 


yJIO H 
Tv 


f (6, 7") = 0, a Sin, (3) 
e. C BepXHeli rpaHHubl aTMociepbl paccedHHad pagqMallua B aTMocepy 


e mocTrylaer. 
Meroy cciepuueckux PyHKUHH 3aksoyaeTCA B TOM, YTO pellleHve ypaBHe- 
ua (1) ulleTcH B Bue pasoxKeHHA B pA NO chepwyeckum yHKUMAM. 
JIaHHOM culyyae H3-3a TOTO, YTO pacCTOHHWe H3OTPOMHO, pellleHve HeTCA 
Ble pa3svlo%KeHuA B pA Mo NoMMBHOMaM JlexKanApa: 


1 (8, t) = >) In(*) Pn (cos 8). (4) 


Tlogctapiasa (4) B ypaBHeHue (1), HomyyHM AH KospPHIHeHTOB pasio- 
enusn J,(t) GecKOHeYHy!IO CHCTeMy ypaBHeHHH 


dl x Drapeietioraieaen 
os co za eT = (89 — 1) Ln (*) Fp SEW) EE Eng ») 


ny — CHMBOsI Kpouekepa; 8n9 = 1 ipun = 0, dao5= Onpun#0);n=0,1,2,... 

[Ipu6mxeHHBIM pellieHieM ypaBHeHHa (1) sBuiseTca pemenne eee 
icrembI (5). Ilycrb MHAeKC M CHCTEMBI mpoOeraeT sHayenua oT 0 Jo NV. 
orga (5) mpeqcTapsseT coOoH cucTemy N + 1 gudcbepenuvasbubix ypaBHeHun 
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l-ro nopsyKka. Pemenue gto CHcTeMbl O603HaYHM BeKTOPOM J (t) ¢ KOMNO 
nentamy J (t), J1(t),..+, L(t). Ono cogepxut NV + | mpovsBoubHbIXx MOCcTo 

ts) 
SHHBIX. ITH MOCTOAHHbIe HEOOXOAMMO OMpefeMHTb US TpanHMUHbIX yCNOBUH (2 
u (3). ; 
Tak 2Ke Kak B padote (2), 3allMUIeM rpaHwuHbie yciopuad (2) u (3) B Buy 


N N : 

I,(0)= i, O)am, LCS ine yee, 20 1 
k=0 | 

rye : 


wT 


i \ Pn (cos 9) Pp (cos 6) sin 6.d6, 


Tt /2 
7/2 
bi \ Pn (cos 8) Py (cos 8) sin 6.46. 


0 


Bo scex mpeybiqyutux padotax (1, *) cuntTanocb, To ycmoBuA (6) coqepxKal 
2N +2 ypapHeHui ja onpesenenuxa N-+ 1 mpouvsBoJIbHbIX MOCTOAHHBIX, 
T, @. 3aflaya Ka3asacb TepeonpeyenenHow. Uangpacekap (1) mpefuaraa Us 
2N +2 ypapuenui (6) OpaTb nepppie V +1; Baur u [yr (7) neoOocHoBaHHe 
yTBepxKaM, uTO Halstyullee coplaqeHHe C TOWHBIM pellieHHeM MMeeT TK 
pelleHue, B KOTOPOM B yc/OBHAX (6) B3aTO M0 */,(N + 1) ypaBHeHHi, NpHyeN 
He NlOApaAy, a yepes oHO. : 

EctecTBeHHO, 4TO TaKOe MPOH3BOJIbHOe YOBJeETBOPeHHe PpaHHUHbIX YCJIOBUE 
He OOecieyHBaeT CAMHCTBCHHOCTH pellleHHA, T. €, COBeEpIeHHO OOecleHHBae’ 
MeTOT. : 

MoxuHo okasaTb, 4TO ycuoBua (6) coxzepxaT poBHo N+ 1 ypaBHeHuk 
quia onpegetenua N + 1 mponsBoubHbIxX NocTOAHHBIX. Jn 3TOrO BbIMHCIMN 
KOSPHILHEHTHI App U Onr. 

M3 ycnOBHA OpTOroHaJIbHOCTH NouMHOMOB JlexKaHApa cueqyeT, TO 


Ann = Pan = */; 
Qnk = Onn =O AA Rk-+n veTHOTO; Gar = —byr Ana k-+-n HeueruHoro. 
Tenepb yculopua (6) B MaTpH4HOM Bue MOXKHO MepenucaTb Tak: 
“/2J (0) = AJ (0), = ed (e") = Ad (z’). (7 


Matpuna A uMeeT BHD: 


u a, 0 a3 > yn 
A a Qo 0 Q19 0) -0 
Bin 0° Gyan Ue 0 


Papeuctsa (7) O3Hauator, uTO BexTopbI J (0) u J (s*) aBaaiorca muneltHEiM 
KOMOMHaLMAMM COOCTBEHHBIX BEKTOPOB MaTpHIbI A, NpHHasexalmnx cobcTBeH 
HbIM 3HaveHHaAM A =1/, u A = —1/,, coorBeTcTBeHHo. 

B metoye ccbepuueckux (byHkiHi yucno N yqo6uo Opatb HeyerHEIM C4 
Tlostomy matpuua A 6Oyyer nopsayka N+1 uernoro. JlerKko BHJeTb, 4? 
XapakTepHCTHYeCKOe ypaBHeHHe MaTpHlbl A OymeT cosepxKaTb TOKO YeTHBI 
CTeIe€HH HEM3BeCTHOrO HM, CefOBaTebHO, OHO OyeT uMeTb 2/.(N + 1) mond 
XKUTCIbHBIX KOpHeH HW 4/.(N + 1) orputatenpuErX, 

Ecau N KoweuHo, To xXapakTepucTuueckue 3HaueHHA MaTpHubt A He BC 


1 
paBHbI */, uu —1/,, HO 0 Mepe yBenmueHua N pce KOPHH cCTpeMAaTC 
K 3HayeHHAM 1/. nau —1/p. . 


t 
O6o3Hauum yepes Y codcrBenunie BeKTOpa MaTpuubI A, NpHHarexKally 
NOJIOXKUTEbHBIM COOCTBEHHBIM 3HayeHHaM, a yepes Z") — co6cTBeHHEIe BEKTOP 
1054 


MaTPHIbl A, NpuHawekKaline OTPHILaTeJIbHbIM COOCTBCHHbIM 3HayveHHAM 


m—!1,2,...,*/,(N+1)). Jlerko BUeTb, YTO BeKTOpa YO y Z opToro- 
AJIbHbI, CCIM HX CKaJIApHOe TpOHsBeeHHe OMpejeseHo B Bue 
N ® 
y zt) = (i) 7(i) 
(YZ) Dears Zz 
(Y, ZY —xomnonentst extopos Y x Zo 


Tenepb ycuopua (7) MoxHO C(POPMYJIMPOBaTb, 1 Tak: 
O20, SieyY y= 0, p= 1, 2 ee (ee 


WJIM B pasBepHyTOM Bue 


i i 1 i 
OZ. et). +... + ayy ln O)Zy = 0, ? 
t ‘t * (L 4 * i (8) 
L id Cae gas pent te eae 
i=1 stat 14), 


’ 
Takum o6pasom, cucTema (8) coqepxKut N + | ypapuenuit Ja onpenenenua 
N + 1 nponspombuprx nocTosHubix. Haliqa u3 ypaBHenuii (8) mMpousBoubHBIe 
NOCTOAHHbIe H MOACTABHB UX B BbIPAKeHHA JA J, (t), MOMYYHM pellleHve ypaB- 
HeHua (1). 
Jla WaHHoro 3HayeHHaA N 93TO pellleHHe MOXKHO YAYULINTb, CCH B ypaBHe- 
wT 


4 ‘ 
Hue (1) BMecTo ueHa > I (9, *)sin8d6 noycraBuTb MowyyeHHoe ero 3HayeHHe 


0 
I,(t), a 3aTe€M pelIHTb ypaBHeHHe (1) Kak juddepenuuambHoe ypaBHeHHe 
l-ro nopayKa C H3BeCTHOH NpaBol YaCTbIO IPH rpaHH4HbIxX yCIOBHAX (2) H (3), 


Tlocrynuso 
25 XI 1956 


UWUMTHPOBAHHAS JIATEPATYPA 
iS Giaicd rays eux heat Ap. Je.995 ee , 180 (1944). * Ming Chen Wang, 


E. Guth, Phys. Rev., 84, Ne6, 1902 (1951), *E.C. Ky3Henos, Mss. AH CCCP, cep. 
reorpad. u reodus., Ne 5 (1943). 
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OKEAHOJIOFH 9 


K. B. BEKJIEMHMIWEB u IF. HW. CEMHHA 


O CTPYKTYPE BHOrEOrPA®HYECKON PPAHHIbI MEDK/LY 
BOPEAJIBHOM HW TPONMYECKON OBJIACTAMY B MEJIAPHAJIN 
CEBEPO-3ANAXHOH YUACTH THXOFO OKEAHA 


(ITpedcmasacno akademukom A. A.T puzopoessia 23 XII 1955) 


B reyenve 1951—1954 rr. Komnuekcnoit skcnequuueli u Ikcnequuueit ma6o- 
JaTOPHH KuTOOOpasHbIX Mucrutyta oKeaHonoruH AH CCCP nonyuenb muoro- 
THCJICHHbI€ JaHHble [0 JIeTHe-OCeHHeMY IWIaHKTOHY ceBepo-3anaqHoll uacTH 
Tuxoro oxeana (* 4). B Hayase Maa 1955 r. Bo Bpema paOor «BuTa3a» HaMH OblIH 
MONYYEHI LaHHbIe MO WIaHKTOHY sTOrO paliona JWI AO CHX MOp He H3yYeHHOrO 
BeceHHero ce30Ha. B pes3yubTaTe MpeACTaBJIAeCTCA BO3MOXKHbIM JaTb KapTHHY 
C€30HHbIX H3MeCHEHHH B MOO%KeHHH H CTpyKType Ouoreorpaduyeckol rpaHHuUbl 
MexX]y TpOmMYeCKOH HW OopeambHOH OONacTAMH. OcTaHOBHMCA CHayasa Ha pe- 
3yJIbTaTaxX HaluHxX cOopoB 1955 r. 

lOwkHand rpaHula pacnpocrpaHeHua OopeambHoro qbuTommaHKToHa (5°) 
Mpoxoyuia B HCCIeAOBaHHOM paloue UpHMepHo oT 40° c. m. 144° B. A. Wo 42° 
c. wm. 162° B. 4. (cm. pwc. 1). K cepepy or Hee xapaxtepupr Thalassiosira Nor- 
denskidldii, Chaetoceros convolutus, Ch. atlanticus, Ch. furcellatus, Stephano- 
pyxis nipponica, Coscinodiscus marginatus, Ceratium longipes H HeKoTOppIe 
Apyrve BUI, O%KHee He BcTpeyaroulMeca. IOxwkHee STOH TpaHHUbl WCyesaloT 
APKTHUeCKHe, aPKTHYECKO-OoOpeaJbHble H HEKOTOPhIe OOpeabHbIe BHJbI, a Ce- 
BepHee —TpomHyeckHe. ' 

CepepHan rpaHHila pacipocTpanHeHua TpomuMueckoro qbuTonsmaHKTOHa (7°) 
mpoxoyusa NpuMepHo m0 35° c. mw. (puc. 1). K tory or Hee 6opeasbHbIX BHOB 
He BCTpeyeHo. 

Mexyy rpaHullamu OopeasibHOH HM TpomMYeCKOH (bsopbl HaXOMTCH 30Ha 
ememeHua cbiop. B 30He cMewieHHA OOHTAIOT BUAbI, CBOMCTBeHHbIe Kak CyOapK- 
TuyecKOl BOHOH macce (Coscinodiscus oculus-iridis, Corethron hystrix, Rhi- 
zosolenia hebetata f. semispina, Chaetoceros concavicornis f. volans, Tak H 
Bogam Kypo-cuo (Rhizosolenia Bergonii*, Rh. Stolterfothii, Chaetoceros 
Lorenzianus *, Ch. messanensis *, Ch. Eibenii, Ch. tortissimus, Clima- 
codium biconcavum*, Thalassiothrix delicatula (?)*, Ceratium tripos f. 
subsalsum, C. ranipes, C. longinum, Pyrocystis sp.). CosmecrHoe oO6uTaHHe 
Te€peYHCJICHHBIX XOMOXHOBOHBIX H TeMJOBORHbIX BUOB UM AOKa3bIBaeT CMellaH- 
Hylo Onoreorpaduyeckylo mpHpoxy mepexoquolt sonbr. K tory or 35° c. mw. 
MMeIOTCH TOJbKO TpomMyeckHe M KOCMOMOIHTHYeCKHe BuAbI. KouwnyectBeHHo 
(HTONMAHKTOH 3ecb Kpaline OejeHx. 

[paHumbl pacupoctpaHeHua OopeabHoro HM TpOMMYeCKOrO 3OOIJAaHKTOHA 
CoBnalaoT C TaKOBbIMH JIA (pHTONMAaHKTOHa. Mexyy HMM TOKE Me%KHT OO- 
WMpHad 30Ha cMelleHHaA cayH. Ona XapakTepHsyerTcH HaJM4HeM Calanus 
cristatus B cnoe 200—500 m uuu axe Bbuue, C. pacificus u (pexe) Euchirella 
rostrata B cnoe 0—200 M, a TakxKe cMelmeHHeM B ropH30HTe 0—200 M TemoBol- 
HbIX (Doliolum, Salpa, Phronima, Sapphirina, Rhincalanus, Phylliroé) u xonog- 
HoBoyuErx (Calanus tonsus, C. cristatus, Eucalanus bungii bungii, Metridia 


* Bub, paspHBaBlwlHecA B OOMbIIOM KOJIHYeCTBE, OTMeYeHbI 3Be3OUKaMH, oco6eHHO 
muHoro Oplo Ch. Lorenzianus. 
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pacifica, M. ochotensis, EupHausia pacifica) BHAOB B pasHOH mponmopuan, 
B 3€BHCHMOCTH OT. TemIlepaTypbI U, MOBAAMMOMY, OT IIPOMCXO*KACHHA BON. B 1ox- 
Hol WacTH 30HBI cMelmeHHa BcTpeyeHs! Calanus tenuicornis 4 Eucalanus bungii 
californicus. B TponuyecKou 30He noculeqHuH BU OTCYTCTBYeT, TaK 2Ke Kak H 
C. pacificus, Koropbiii, OfHaKO, B MaJIbIX KOJMUeCTBAX TIPOHUKAeT B Ce CeBepHYy!0. 
yactb B ropusoHTe 200—500 mM. C. cristatus omycKaeTcH B  9THX] 
wupoTax Jo 3—4 TBIC. M, T. €. HHKe TPOMMYeCKHX BOA. Buarojaps cBoeH 9BpH- 
6aTHOCTH 3TOT BUA ABJIACTCH XOPOWHM HHAHKATOPOM ceBepO-THXOOKeaHCKOM 
cyOapKTHuecKO BOAHOM MaccbI Ha OOJbLLIAX rayOuHax. 

TombKO TpomMyecKOH OOaCTH OKa3aJIHCb cBolicrseHHs! Cestus amphitri- 
tes, Physalia u paq Apyrux cuouanr, Porpita, 6oKONNIaBbI TpuOb! Curvicornia, 
Idothea metallica*, muauuxu Squilla; Carinaria, Euclio, Glaucus, Halobates, 


Puc. 1. Tpannupl 6opeambHoro (6) wu Tpomuyeckoro (7) HacejleHHA B TeNarvanH ceBepo- 

3anamuHow uacra Tuxoro oxeaHa. 51—-B aprycte 1901 r. no (*). 5% —rpanuna SopeambHol 

o6nactu mo (2, 8), B8—s aprycte 1954r., 5*—s oxta6pe 1954 r., 5°—z mae 1955 r. T1— tomnad 

rpaHuia cyOTpomuueckolt dayHbl m0 (*), T2—s aprycte 1954r., T’—1oxHaa rpanuna C. paci- . 

ficus B okTaOpe 1954 r., T*—To xe B Mae 1950 r., 7°—rpaHuua TponHyeckol cbayHbl ‘nopsl | 
B Mae 1950 r. V—cepepHaa rpanuma Velella, B mae 1955r. 


Pyrosoma. M B tpommyuecKoH OO6acTH, H B BOCTOUHOH YacTH 30HbI cMenieHHa 
np Temilepatype He Huxe +15° Halijqena NOBepXHOcTHaA (bayHa, CBA3aHHad 
© MaccoBolH cHdoHopopol Velella lata (orp. Disconantae). ; 

CocraB TpomMyecKoro HacemeHua oceHbio 1954 r. (1) uw BecHot 1955 r. oKa- 
3avicA BeCbMa passMyeH. Becuoli 1955 r. oTcyTcTBOBala ruraHTcKad MaTOMes 
Ethmodiscus rex, Ma6 m0 cpaBHeHuto Cc OceHbIo 1954 r. o6umHe HM BUAOBOe pa3- 
HooOpasHe MepHAuHeH, mTepomoy, rereponoy, Curvicornia. 3aro umMenucb OT- 
CyTCTBOBaBLUHe B 1954 r. Velella c ee Onouenosom, Glaucus u Porpita. B ro- 
paso OObUIMX KONMYeCTBAX (MO HECKOJIbKy rpaMM Ha KkyOuyecKuit Merp) nnpu- 
cytcrBosan Doliolum. ABasiotca WM yKa3aHHble pasmM4yHg LoOBbIMH, me 
HbIMH WJM COUeTaHHeEM TeX H JPyrHX, CKa3aTb TpyHO. O6uyumu quis 1954 


* Onpenenenne E. ©. Typpanosol. 
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$1950. Tr. sBssiotcH Cestus amphitrites, Physalia utriculus, Carinaria, 
: 1ylliroé, Sapphirina, Phronima, Halobates, Salpa fusiformis, Pyrosoma 
tiazi u Jp. 

| CpaBHuM Halu JaHuble c pesyibratamu Apyrux skcnequuuli (puc. 1). 

i 1. lOxuast rpanuya pacnpocrpanenusa cyOrpomuyeckoit eaynbl Konenox, 
» Bpogckomy (°), okHad panna pacupocrpanenua Calanus pacificus B ceH- 
(Ope — oxTHOpe 1954 r. u B Mae 1955 r. (no ,aHHBIM IpeBapuTeJIbHOH OOpa- 
TK 3O0NMaHKTOHAa) MW CeBepHast rpanulla TpomMyeckoll (bayHbI U (pAOpbI B Mae 
155 Pr. IpOxoAT O143KO Apyr oT Apyra —upuMepuHo m0 35° c. um. (puc. 1). 
BHHMOMY, C€BepHad rpaHhla TpomMyeckol OOMaCTH JOBOJIbHO ycrToiiwHBa 
ce30HaM. ITOT BHIBO, XOPOUIO CoBMaaeT C JaHHbIMH Cy yr (*) 0 G6osmbm0f cra- 
JIbHOCTH CeBepHOl rpaHulbr Kypo-cuo, kK BogaM KOTOpOrO MpHypoueH! B 
‘Bepo-3anaqHow yacru Tuxoro oKkeaHa TpomMyeckasa (bayHa Hu cpopa™. 

2. [panuua cepepo-rHx0okeaHCKOH yMepeHHOli (GopeambHOli) OOacTH, m0 
pogckomy (°), toxkHad rpanuua OopeabHOro 30OMMaHKTOHAa B Hioe — aBrycre 
ceHtaOpe 1953 r. (7), B cexTaOpe — oxra6pe 1954 r. (1) u Oopeabuoro 300- 
| uTonankTona B Mae 1955 Pr. xopomio coBnagaior MexKy Cobol mpHmMepHo 

42—45° c. mw. B aprycre — cenTa6pe 1954 r. (3a Mecau oO pa6or «Burasay 

/9TOM 2Ke palione) skcnequuneh maOopaTOpHH KHTOOOpasHbIX ObLIM CeaHbl 
JOpbI NOBepXHOcTHOrO 300mIaHKTOHa. M. E. Bunorpayos s106e3HO O3HaKOMHJI 
C C JaHHBIMH TIpoBeqeHHOH HM TIpeABapHTeMbHON OOpaOoTKH STOFO MaTepHasa. 
aHHlla OopeasbHOH (bayHbl 10 STHM JaHHbIM OJIH3Ka YeTbIPeM BbILUeyNOMA- 
YTbIM rpaHHwaM. IJopuyqumMomy, 1oKHaA rpaHulla OopeasbHOH OOacTH TORE 
BOJIbHO YCTOHYHBa 10 Ce30HaM, NO KpaliHeli Mepe B TepHOs loro-BOcTOYHOrO 
yccona. IIpu ceBepo-3anaqHOM MyccoHe ceBepHad rpaHua Apelia Kypo-cuo 
TylaeT Ha tor, H CpeqW SHMbI BOsbI On-cHO MOryT JjaxKe Koe-rye MOKPbIBaTb 
ogbt Kypo-cvo (*). CpaBHeHHe JaHHbIx 3a aprycT 1951 r. (4) uw 1954 r. noKasbI- 
aeT, 4TO NONOMKeHHE IOKHOM TpaHHUb! OopeasbHOH OONacTH OT roa K royy 
(oxKeT He ObITh CTPOro MOCTOAHHBIM. 
_ 3. Pa6otst «Butra3sa» (1) noka3amuH, YTO B CeHTAOpe —OKTAOpe Oopeambuan 
_ TpomMueckad MOBepXHOCTHbIe (bayHbl MOUTH COMpHKacaloTcA Mexyy coook 
MpuMepHo 0 (bayHucTHyecKoH rpaHHue BpogceKxoro). Mexyy HuMH uMeeTCH 
(Mlb OYHb y3KaA MepexoquHan 30Ha. 

4. VW3naraemple B HacTOAMeH CcTaTbe BeCeHHHe JaHHbIe MOKa3bIBaloT, YTO 

Mae M@exKY Tpomuyeckoli H OopeambHOl cbayHaMH MMeeTCA OOMMpHaA 30Ha 
MelleHua cbayH. BecHol rpaHuya TpomuuecKol dayHbr mpoxoquT na 8—10° 
mKHeEe, UCM OCCHbIO. 

_5. Kaxkymleeca mpoTupopeywe Mexyy mocueqned paso mpesbizymero 
63alla H YCTOMIHBOCTbIO CeBEPHOHM rpaHHbl TpOMmMYeCKOH (payHbl, OTMeyeH- 
of B ou. 1, oObaAcHAeTCA cmeqyrouluM o6pa3som. Ipanuya OopeaibHol oOsna- 
TH COOTBETCTByeT cyOapKTHYecKOMy poHTy («MepBHYHOMy NoOApHOMy 
poHTy», moO TepMuHOnoruM Cy,bl); rpaHuya TpomMyecKOH OOmacTH — 
panuuam coOctseHHo Kypo-cuo («BTopHuHoMy momapHomy pouty» Cydbl). 
AexK ly HUMH e2%KUT 30Ha CMeleHUA (bayH H bop, COOTBETCTBYIONad CyOapKTH- 
eCKOMY (ppoHTy, rye uMeeTcA HU cMemieHHe BOA. Bogbt Kypo-cno nox BanatHHeM 
rO-BOCTOUHOFO MYCCOHA pacNpocTpaHAWTCA B 30He CMEMICHHA 10 NMOBepXHOCTH, 
OKPbIBaAd TOHKUM Ci0eM Oovlee XOJOJHbIe BOYbI C OCoee OopeabHbIM Hacevie- 
nem (cM. puc. 2). Haceslenne BepxHuX calo0eB BO{bI (0O—50 mM, O—100 M) B 30He 
MelUCHHA HMeeT OOee TeMIOBOJHI XapakTep, ¥eM Ooulee rryOHHHOe. CpaBue- 
we pacnpeseseHa 300TaHKTOHA B Mae 1955 r. C PHPOOrHYeCKUMH YCOBHAMH 
oKa3bIBaeT, uTo Calanus cristatus xapakTepusyeT coOol , ceBepo-THXOOKeaH- 
Ky!0 CyOapKTH4eCKy!0 BOAHY!IO Maccy H PyOHHHY!O XOJOAHYIO oO1aCTb B3aHMO- 
elicTBHA CyOapKTHYeCKOl HM cyOTpomMyecKOH BOHbIX MAaCC, (Ge, pacificus — 
|OBEPXHOCTHY!O TeMyIO 3OHY CMeleHMA CyOTpOMMYeCKOH BOAHOH MaccbI C 
yOapKTH4eCKHMM BOaMH; B BOfaX COOCTBEHHO Kypo-cHo OH OTCYyTCTBYeT. 


* 3a mpemocTaBmeHHe BO3MOXHOCTH OSHAKOMHTECH C padotow CyabI Mu 3a px WeHHBIX 
OBeTOB ABTOPbI BbIPAKaloT cBoIO MpHsnatebHocTb A. M. Barannuy. 
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Jlerom, 10 Mepe mporpeBaBOAbI, B 30He CMeWeCHHA HayHHAIOT BCe COMBI 
HW OOubIUe MpeoOlaaTb TPOMMYeCKHe BUJbI H K OCCHH YCTaHaBJIMBaeTCA YKa3aH 
Hoe B II. 3 MOIO%KeHHe, Kora 30Ha CMeIUeHHA HacesieHa B OCHOBHOM TPOnM¥e 
CKOli (payHoli M J1Mib HamMuve B Het C. pacificus (u. 1) u orcyTcTBHe pAyAa TH 
IMYHBIX TPONMYeCKHY BUOB YKaSbIBaloT Ha ee CMeWaHHY!0 MpHpoyy. CepepHa 
rpanula Tpommyeckoro HacesteHHA B 1955 r., Kak UB 1954 r. (*), XOpoulo coBma 
qaer c MoBepxHocrHolt Temnepatypoi 17—18°. K. A. BpogcKkul (*) yKaspipael 
yto C. pacificus (koToporo OH, Kak H MbI, CUHTaeT XaPaKTePHbIM JIA «mepexoy 
Horo palionay MexkKy YMepeHHOli H TponMyecKOH (bayHaMu) HMeeT BepXHHM TEM 
nepaTypHbimM upeyenom +18”. 

6. B Kone aprycra — Hayame ceHTaOpa 1954 r. Mey loxwKHOH rpaHulel 
6opeambHOl (payHbl H CeBePHOl rpaHHlleH pacipocTpaHAIOWNXCA TO 3OHE CME 
ICHHA TpoMMyecKUX (popM OblIO0 OKONO 95 Mush. Uepes mecam (*) 00e PayHs 
yxKe MOUTH compukacanucb. CxoyHble BeEIMYHHBI JaeT cpaBHenue BecHbI 196 
uw ocenw 1954 rr. B uHayane Mad rpaHulla Tponwmyeckol dayHbl OblWa 
(no 155° 8. 4.) Ha 410 Mumb toxwKHee, YEM B Hayasle OKTAOPA. OTO paccTOAHH 
mpeogomepaercx, TakuM OOpa3om, 3a 5 Mec. (c Max 110 OKTAOpb). [lomyuaemas 
3 9THX OGOOHMX PaCYeTOB CKOPOCTb OKOJIO 3 MHJIb B CYTKH MMeeT OHH NOps 
OK Be@IMYHHbI C H3BeCTHbIMH H3 JHTepaTypbl CKOPOCTAMH pacipocTpaHeHus 
10 IMpOTe Ce30HHbIX ABCHHH B MOPCKOM IaHKTOHe (°,°). 

7. CpaBHeHue OnouOrMyeckHX JaHHbIX C THAPOMOrTHYeCKMMH OKaSbIBaeT, 
TO rpaHHb! OnoreorpapuyeckHX OONacTeH COBMaalwor C rpaHWWaMH BORHBIR 
macc. B caryuae CMelIeHHA BOJ[HBIX Macc (B paHoHe (ppOHTOB) BOSHHKaIOT 30HE 
IpOMexKYTOUHOH OnoreorpaPHyecKOH MpHPObI CO CMeLIAHHOK (ayHon Hu dso0pok 
Ce30HHbIe H3M€HeCHHA TeMMepaTypbl B palione ruyApomoruyeckoro c:bpouta BeLy 
K IipeoOmaaHuto B 30HE CMELICHHA (payH H (JOP TO }OXKHBIX, TO CeEBEPHbIX (POpM, 
YTO CO3aeT BHAHMOCTb H3MeHCHHA TpaHHW Ouoreorpaduyeckux o6macTel. 
SaBuxXpeHHA TeYeHHH H Ce3OHHbIe H3MeCHCHHA TeMMepaTypbl B OOacTH cppoHTé 
BeyT K TOMY, UTO rpaHHya dayH u Pop MpeAcTaBsAeT COOH He HHUIO, a HO 
JIOCY, BHYTPH KOTOPOHM HMeeTCA ONpeeJIeHHbIH Ce3OHHbIH XO COObITHH. 


VucrutyT okeanooruu Tocrynuso 
Axajemun Hayk CCCP 23 XII 1955 


WHMTHMPOBAHHASA JIMTEPATYPA 


co Teh 1D Boropos, ME. Bunorpagos, JAH, 102, Ne 4 (1955). *K. Al 
Bpoackul, JAH, 101, Ne5 (1955). § K. A. BpoxzcKkud, JAH, 102, No 3 (1955 
2K, A. JlyOun-Depux, JAH, 101, Ne 3 (1955). 5 B. If. MauTteitgeas,, 
Tp. Tlonapy. muct. piu. x03. u oKeaHorp., BB. 7 (1941). ®G Gunter 
F. GW. Smith, 'R. H. Williams, Science (N. Y.), 105, No. 2793 (194), 
K. Suda, Geophys. Magazine (Tokyo), 10 (1936). ; 
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Hokxnage Ankagemuu nayx CCCP 
1956. Tom 108, Ni 6 


OKEAHOJIOLH A 


dW. TY. MWAHOB 


O TEHETHYECKOH KJIACCH®HKALLHH PEJIBE®A JIHA 
MHPOBOFO OKEAHA 


(II pedcmasaexo akademuxom H. M, Cmpaxosum 23 I 1956) 


IIpequoxwkeHnble K HaCTOAMeMy BpeMeHH KaccupuKallHh NOYBOAHOTO pewb- 
a OCHOBaHbI Ha BHEINIHHX Ppa3sJIMYHAX OTJCIbHbIX (OPM NOABOAHOFO pebepa 
-MipeAcTapsiaioT coool KsmaccuuKkayHH Mopdorpaduyeckue (1, *); uMerorcs 
TACJIbHbIC MOMbITKH BHECTH 3JIEMEHT TeHesHCa B pa3jeseHHe (bOpM MOABOAHOTO 
embeda. Tak Hanpumep, Caepypyn (*) upequaraer pasiuyaTb cpequ TO,BO,- 
Oro pesbeda [Be OCHOBHbIe rpymubi (opm: |) dbopMpI, cosqaHHble JetbopMaluaMu 
€MHOM KOpbil, 2) (POpMbI, CO3JaHHbIe 9pO3Heli, OTMOXKeHHAMH H J[eATeMbHO- 
blO OpraHH3Mos. []peqmaraeMoe pa3jemeHHe He BCKpbIBaeT BCerO pasHoobpa- 
A pesmbecda Mopelt H OKeaHOB, He JjaeT YaCTO ACHOFO OCBeLLCHHA BOSMOMKHbIX 
(yTeH NPpOHCXO*KAeCHHA H PasBHTHA OTACbHbIX THNOB H (opM pesbetba MUpPOBOro 
KeaHa. Henb3a NpH3HaTb TakxKe YJauHbIMH OTJebHbIe MOMbITKH KaccHpH- 
‘allHH MOJBOAHOrO pebepa C YYETOM HEKOTOPLIX MOpcboMeTpHYeCKHX 0Ka3a- 
eneH (4). 

B pesyuibTatTe 9TOrO B HacTOAMee BPeCMA BOMpOc O reHeTHYeCKOH KMaccHdpu- 
‘allHH NOABOAHOrO pewbesa OcTaeTCA MaJiO paspaOoTaHHbIM. YciiexH, JOCTHrHYy- 
ple B H3yYeHHH [Ha MHPOBOrO OKeaHa, JaJbHeHWIHe HCCeOBaHHA MpHpoOAbl 
[Ha MOpeli H OKeaHOB, pacTylHe ycNexH HOBOrTO Hay4HOrTO HallpaBJleHHA — 
eomopdbomorHH Mops (°) WeualoT CBOeBpeMeHHOH H HeOOXOJHMOH TreHeTHUe- 
‘KylO KulaccHpuKaluio MOABOAHOrO peubeda. 

B mpeyenax Ha MHpOBorO OKeaHa MOXKHO pa3JIHYaTb HECKOJbKO MOp(oo- 
“HUCCKHX 30H, OTJIHYAIOWIHXCA TO IPpOHCXO*KAeCHHIO, HCTOPHH pa3sBHTHA HM COOT- 
{OLUCHHIO C CTPYKTYpaMH 3eMHOH Kopbl. YunTpBaa upeysaraemoe VM. I]. Pepa- 
“HMOBbIM (°) pasyeseHHe pesbedba 3EMHOH MOBepXHOCTH Ha MaTePpHKOBYIO H OKe- 
JHHUeCKYIO TEOTCKCTYPbI, K MaTeEPHKOBOM TeOTeEKCType MOXHO OTHECTH CJIeAYyI0- 
WHe THIIbl MOPCKHX OacceHHOB: TpaHCrpecCHOHHble MOpA JelpeccHH mlaTpopM, 
SOpOcoBble MOPA, BHYTPHMaTePHKOBble TeOCHHKMHHaIbHbIe Mops. IIpomexy- 
rOUHOe TOJIOXKCHHE ME@KIY MaTeEPHKOBOH H OKeaHHYeCKOH TeOTeKCTYpOH 3a- 
HHMAIOT MOPA OKPaHHHO-MaTepHKOBble, TEOCHHKJIMHAJIbHbIe H Me?%KMaTePHKOBbIe 
PeOCHHKIMHasibuble. K MaTepHKOBOH reoTeKcType Take IIpHHa]JeKUT MaTe- 
JHKOBOe MeJIKOBOAbe — Web. 
 K okeaHwueckol reoTeKcType MpHHaiekaT: MaTepHKOBbIL CKJIOH, OKeaHH- 
yecKHe OacceliHbl, AOHCCaJIbHbIC OKeAHHUeCKHE *Kem06a, JOCTHTaiowulwe HaHOob- 
HX ryryOHH B lpeewaxX MHpoBoro OKeanHa. 

B mpeyemax MHpOBOro OKeaHa MOXKHO pasIMYaTb cyefylouyMe MoposorH- 
yeckHe 30HbI: 1) 30Ha MOPCKHX OacceliHoB, 2) 30Ha MaTepHKOBOrO MeJIKOBO][bsI — 
nempa, 3) 30Ha MaTepHKOBOrO CKJIOHA, 4) 30Ha OKeaHHYeCKHX OacceliHoB. 

Ja 30HbI MOpCKHX OacceHHOB XapakTepHa TeCHaH CBA3b NOABONHOrO pedJib- 
“pa c reosorHyeckoli CTpyKTypolH H TeKTOHHYeCCKHMH YyCJOBHAMH IpHuerato- 
UHX K HUM HM OKpy?Kalollux UX MpoctpaHcTB MaTepuKoBbIx. HcTopua pasBuTusA 
MOPCKHX OacceliHOB TeCHO CBASbIBaeTCH C MaeoreorpapHyecKUMH H3SMCHeHH AMA 
ipusieraromux MpocTpancTB MaTepHKa. B 30He MaTepukoBoro melbpa coxpa- 
HACTCA CBA8b C CIPYKTYPOH MpHwleraioulero MaTepHKka, HO B HCTOPHM pasBUTHA 
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MOBepXHOCTH MaTepHKOBOrO weMbipa Beyujee SHAYeHHe mpuooperaeT pasBu 
THe TpaHCrpeccHH MOPCKUX BO Ha erO MOBEPXHOCTb, CBASAHHOH C Tla/COred: 
rpadbHuecKHMH H3MeCHeEHHAMH OKeaHOB. B cBxH3H C STHM Ha IOBEPXHOCTH MaTepus 
KOBOrO Wesbia WomyyaioT WIMpOKOe paclpocTpaneHHe yHaCNeCAOBaHHble THIIbI 
M (OpMBI pedbea, BOSHUKINMe B CyOaspasbHylo CTaqHIO PasBHTHA NOBEPX 
HOCTH WeJIb(pa HW 3aTeM MOABePruiHeCA H3MeHEHUIO NO ACHCTBHEM MOPCKOH TpaHey 
rpeccHu. é | 

Matepukopbit CKOH He OOHapyXHBaeT CTPyYKTYPHOH CBASH C MaTepHKOy 
BbIMH CIpyKTYpaMH M MpescTaBsAeT B OOubUIel CBOeH YaCTH CAMOCTOATEJIbHBIM| 
THI CTpyKTYpbl, TeCHee CBA3AHHBIH C CTPyKTYpOl OKeaHMyYeCKHX OacceHHOB,) 
IIpeo6naqaiomumMu THNaMH pesbeda Ha NOBEpXHOCTH MaTe€PHKOBOrO CKJIOHA] 
ABJAIOTCH TCKTOHHYCCKH OOYCOBJIEHHbIe THMbI pewbeda. Mcropua pa3BuTusa} 
MaTepHKOBOrO CKJIOHa TECHO cBaA3aHa C NaseoreorpapHyecKHMH H3MeCHeHH AMA} 
OKeaHHuecKHX OacceHHoB. OKeaHHyeckHe OacceHHbl Mpe{CTaBJIAIOT CaMOCTOA= 
TCJIbHbIM ~=THI CTPyKTYPbI C pasyemweHHeM Ha OONaCTH MaTpOpMeHHOH H Ped=) 
CHHKJIMHaJIbHOH crpykTypbl. Pasmuuve B pembede OTeJIbHbIX YaCTeH OKeaHH=) 
yeCKHX OacceHHOB OMpesemAeTCH Pa3JIMYHbIM COUCTAHHEM 3JIEMeHTOB MNaTMop-| 
MCHHOH HW FeOCHHKJIMHasIbHOM CTPyKTYpbI H pasJHUHbIMH TYTAMH HCTOPHH UX) 
reowloruyecKoro pa3BHuTHA. CTpyKTypHad CaMOCTOATeJIbHOCTb OKeaHHYCCKAX 
6acceHHOB NOsYepKHBaeTCH H3MeCHEHHEM CTPYKTYPbI 3CMHOM KOPbI B Npeyemax 
OKeaHHYecKoro {Ha MO CpaBHEHHIO C CTPyKTYpOH MaTePHKOBbIX MPOCTPaHCcTB, 
OTH pa3sIMUHA, BbIABJIAIOULMeCAH Treo*HSHYeCKHMH HMCCeQOBAHHAMH, CBA3AHBI 
C CYLIe€CTBeEHHO OTJIMYHBIMA IYTAMH WCTOPHYeECKOFO pasBHTHA OKe€aHHUeCKHX | 
OacceHHOB MO CpaBHeHHio C MaTepHKamu. [IpeoOnaqatoulMMu THNaMH pebeda: 
OKeaHHyecKoro {Ha CJIyKAT TeEKTOHHYECKH OOYCJIOBJICHHbI€ WH BYJIKAHHYECKHE 
MOBEpXHOCTH pewbeda. . 

Hapsly c pas IM4HaAMH B CTpyKType H HCTOPHH PpasBUTHA OTACMbHbIX MOP(PPO-| 
JIOTMYeCKUX 30H MHPOBOPO OKeaHa OOuIbILOe SHAaYeHHe B PEOMOpPOOrHH MOPCKOTLO | 
HM OKeaHH4eCKOrO AHA MpHoOperalwoT pasJIMYHA B PaSBHTHH COBPeCMCHHbIX MOP(o-_ 
reneTHyecKux mpoueccos. Iloy Bo3syeHcTBHeM MOp(bOreHeTHYeECKHX IpOLeccos, 
CBA3AHHBIX C BO3JCHCTBHEM BOAHOK OOOMOYKH Ha NOBEPXHOCTb MOPCKOrO Ha,” 
co3jaeTcs HOBad reHeTH¥eckad rpymna THNOB Hu (bopM NOABoOAHOrO pembeda, 
KOTOpylO [peflaraeTcA BbIJeIATb NOX HasBaHHeM TaJlaCCOreHHbIi pewmbedp. 
B mpegenax KaxOH MopdomorMyecKOli 30HbI Ha MOPCKOFO OKeaHa pasHUHOe 
coueTaHHe Mop(oreHeTHYeCKHX MPOWeCCOB MPHBOAMT K OOpas0BaHHtO HEIOBTO= 
PHMbIX CO¥YeTAHHH THNOB HW (OpM TasaccoreHHoro pembeda (cM. TaOmMIy). ~ 

O6Oujad SaKOHOMepHOCTb B H3MeCHEHHH MpOeccoB, cosfawlmlux Tasaccoren-— 
HbIl pesbed, CBOMHTCA K CIE TYIOUIEMy: Ha MEMKOBOAbA MOPCKHX OacceHHOB WH Ha 
NOBEpXHOCTH MaTePpHKOBOrO WeNbPpa pacipocTpaHvAOTCA MOBOAHbIe PaBHHHBl, 
CO3aHHble TpoleccaMu aOpa3suH H NpHOpexKHOM aKKYMYJIAWHH MOPCKHX OTVIO- 
x*xeHHH. J[amee oT Oepera HX CMCHAIOT TpaHCrpeCCHOHHbIe MOABOAHbIe PaBHHHBI 
C YyHaCJI€OBaHHbIM pesbeoM, OOpasoBaBIUHeCA B pesyJIbTaTe TpaHcrpeccuu 
MOP Ha TIOBEPXHOCTb paHee cymlecTBOBaBluel cyl. B npeyqenax MaTepHKOBOrO 
CKIOHA TaJlaCCOreHHbI pelbed cosaetca OaroqapA WeATeIbHOCTH BOJH 
«TCYHAaMH», CO3alOldxX (POPMbI SposMHoHHOrO pacuieHnenua. TloyBoAHbIE ONON3HH 
B CO¥e€TAHHH C J€ATCMbHOCTbIO HJIOBbIX TEUCHHH.H ABJICHHAMU NOABOAHOM coH- 
(PUOKUMH AaioT Hayao OOpasoBaHHioO (OPM aKKYMYAATHBHOTO pesmbeda. 

B okeannueckux Gaccelinax O6pa30BaHue TalaccoreHHoro pewbeda cBaA3aHO 
C POCHOACTBYIOWWMMH NpOWeccaMu OCaKOHAKONJICHHA, Cpe KOTOPbIX H3BeCTHOR 
S3HayeHHe IipHoOpeTaeT UM BbIHOC OTIOXRKEHHH C MOBEPXHOCTH MATepHKOBOPO CKJIOHA 
NO €HCTBHeM MOBbIX Teyenul. B pesymbTaTe aTorO Ha OombIMxX MpocTpaH- 
cTBax [Ha OKeaHHYeCcKHX OaccelHOB (pOpMupyloTCcA aOuCCabHbIe aKKYMYJA- 
THBHbI€ PaBHMHbI (MpeAebHbIe PABHHHbI OKCAHHYECKON akkyMysauuH). BnomHe 
BO3MOXKHO, YTO OoNbIIOe 3HaYeHHE B OOpasoBaHHH STOO THMAa pebeda oKeaHH= 
yecKoro Ha pHoOperaeT HM HaKONJICHHe BYJIKaHOreHHOrO MaTepuaua, 

B mpeqeiax Ha MUpoOBoro OKeaHa HM ero Mopeli mpeyiaraerca pa3nuuaTS 
cieqyioulMe TeHeTHYeCKHe PpylMbl NOABOAHOTO pewbeda: 

1. Tektonomop(ublii perbeh — oOpas0BaH TeKTOHMYeCKHMH HapyWwieHuAMH, 
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AOHHI00RQ XHHO 
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pasHooOpasvemM CBOMX (POpM CBa3aH C XapaKTepOM CTPyKTYPbI 3CMHOH KOPbIr 
HanOoulee pasHooOpaseH B MpeseaX COBPEMCHHBIX TeOCHHKJIMHAIbHBIX MOpelt 
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i 


rye ABIAeTCA rocnoycTByIomuM. IlomyaaeT mIMpOoKOe pacipocTpaHeHHe B IIpely 
jlemaX OKeaHHueCKUX OacceliHOB, OTpaxKanA pasHyHA TaTPOPMeHHbIX MU Teo} 
CHHKJIMHaJIbHbIX . OOMACTEH OKeaHHYeCKOrO Ha. \) 

2. YuacneqoBaHHblli pembet) — CBA3aH C CyOadpasIbHbIM MepHOAOM B UCTOK 
PHM pasBUTHA COBPeMCHHbIX NOBepXHOCTeH MOpCKOrO MH OKeaHHYeCKOrO ]Hali 
Apaserca pesbeoM peHKTOBbIM. HanGonbuiee pasHooOpasve PopM yHacsepoy 
BaHHOrO pembeta HaOOJaeTcA Ha NOBEPXHOCTH MpHOperKHbIX MEKOBOAMH MOpy 
CKHX OacceHHOB H Ha MaTepHKOBOM Iembipe. Hameyatorca OTeJIbHbIe THIbI Hay 
cleqOBaHHOrTO pesmbedba AI MOBepXHOCTH MaTepHKOBOTO CKJOHA H OKeaHHyey 
CKHX OacceliHOB, re OH HMEeT, BEPOATHO, 3HAYHTeMbHO Oosee A peBHUli Bospact} 
Coxpanenue yHacjleqoBaHHoro peibetba Ha MOBepXHOCTH MIpHOpexXHbIx MCJIKO} 
BOMMH MOpcKUX OaccelfHOB HM WeNbtba CBA3AHO C MOJIOAOM UH ObICTpO pasBHBalo} 
melica MOpCKOH TpaHcrpeccHel; ObICTpoe paSsBHTHe MOPCKOH TpaHcrpeccHH ACK} 
YHJIO BOSMOKHOCTh pa3spylleHuA yHaCseOBaHHOrO pesbeda MOPCKOL adpasnelt} 
B mpeyemax okeaHHueCKHX OacCeHHOB yHaCJIeJOBaHHbIM pesibed) CBA3aH C Heo} 
HOKPaTHbIMH MW pa3HOBO3pacTHbIMH IOrpy*XeHHAMHM OKeaHHyeCKoro JHA. 

3. TanaccoreHHbilt pembed — co3qaeTcA COBpeMeHHBIMH MpoweccaMH BO3,eli 
CTBHA BOJHBIX Macc Ha IlOBepXHOCTb MopcKoro AHa. B 3aBHCHMOCTH OT rvIyOUHI 
OTJ@JIbHbIX IOBeEpXHOCTeH MOPCKOrO HW OKeaHHYeCKOrO [Ha HM CTeEMeCHH AKTHBHOCTE 
BOJHbIX MaCC B OOJIbIIOH Mepe H3MeHAeCTCA COOTHOWMEHHE MeKy IPOSHOHHBIME 
mpoueccaMH HW Wpoueccamu akkymMysauuu. Ilostomy Avia HanOomee NPMNORHS 
TbIX IOBEpXHOCTeH MOPCKOrO AHa XapakTepHbI (PPOPMbI TaJlaccoreHHOro pewbede 
a0pa3HOHHOLO HM SPO3HOHHOLO MPOHCXOMAeHHA, a WA HaHOoNee NOP yXKeHHbIX 
(popMbI pesibetba akKyMywaTHBHOrO. Ha HaKJIOHHbIX MOBeEPXHOCTAX MAaTePHKO4 
BOrO CKJIOHA losyualwoT WHpoOKoe pacnpocTpaHeHHe NOYBOAHbIe OOS 
HM WJOBbIe TeYeHHA B COYeTAHHH -C pasBHTHeM ABJICHHH NOBOAHOH COMA 
cbrokuHH. HanOomee ray6okve NOBepXHOCTH Ha OKeaHHYeCKHX OacceHHOB) 
ABIAIOTCA OOMACTAMH YCTOHYHBOH akKYMYJIALHH. 

4. ByakaHnueckHi pembedp — osyuaeT WHpokoe paciipocTpaHeHve B MO 
PAX TeCOCHHKJIMHAIbHOrO THNa HM Ha JHE OKeaHHYeCKHX OaccelHoB. Hapagy 
C OOWHPHbIMH BYJIKAHHYCCKHMH TWWlaTO JIA WHA OKeaHHYeCKHX OacceHHoOB HajO 
IIPH3HaTb BeECbMa BEPOATHbIM WIHPOKOe paciipocTpaHeHHe aOHCCaJIbHbIX BYJIKa- 
HHYeCCKHX PaBHHH, CBA3AHHbIX C TPelWHHHbIMH H3NMAHHAMH Oa3aIbTOBOH JaBBl 
B IaTOpMeHHbIX OOjlacTAX OKeaHHYecKoro JHa. BymKaHw4uecKHe KOHYCHbI H 
rpxAbI COCTABJIAIOT BECbMa XaPaKTepHy!O YepTy AIA MopdosornH AHa Tuxore 
oKeaHa. 

[Ipequaraemad reHeTHyecKad KwlaccHpukKaluA THNOB NO_BOAHOrO pewmbeda 
cpeqeHa B Ta6muue. Ilo Mepe JambHefmero usyyeHUA NOABOANOFO pembeda MUpO- 
BOrO OKe€aHa BO3HHKae€T BO3MOXKHOCTH BBIJCIATh CpeqH MOABOAHOTO pembeda 
H€ TOJIbKO OTJCJIbHbIe TEHETHYeCKHE THIbI, HO H (opMbI pembedba. Hacrosmaa 
reneTuyeckad KJlaCCHPuKaluA MpescraBsaer coOok JIMIIb NepBylO MOMBITKY 
reHeTHYECKOH CHCTeMaTHKH THIOB MOABOAHOTO pesbectba MMpoBoro OKeaHa. 


Pocroscknit na Jlony rocyyapcTBenHlit yuuBepcuTer Ilocrynuso 
um. B. M. Momnorosa 29 X 1955 


HMTHUPOBAHHAA JIMTEPATYPA 
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rpapuyeckne paOorbl H MOpcKHe HaBHramMonnbie KapTs, 1933. %®H. U. Sverdru p, 
M.W. Johnson, R.H. Fleming, The Ocean, N. Y., 1942. 4 KK. Byp kap, 
Pesbe okeaxos x Mopeli, 1953. § JI. T. Ilanos, Mss. Beec. reorpad. o6u., Ne 5 (1948). 
*H. Tl. Pepacumos, [[po6.. busuy. reorp., 12 (1946). : 
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BHO®H3BHKA 


IM. &. COJIMATEHKOB, B. A. KOCTPOMCKAS u K. K. AKOBJIEBA 


# 


! JIEMCTBHE TAMMA-JIYUEM BETATPOHA 20 Mos H Co 
HA ®OPMEHHDIE 3JIEMEHTbI WH CAXAP KPOBH Y KPOJIHKOB 


(II pedcmasaexo akademukom JI. A. Op6eau 19 I 1956) 


B pxxe paoor (**) yctanosueno, 4¥7O OGlyyeHHe peHTreHOBCKHMH JIy4aMH 
I3bIBaeT H3MCHEHHA B KaPTHHe KPOBH H OOMeHa BerljecTBa. OHaKO H3MeCHeHHA 
OpraHu3Me N10 BJIMAHHeM XKECTKOTO {-H3JIYYeHHA JO HacTOmMero BpeMeHH 
yuenbi ca60. Llenbio nacTosmeli paOorbl ABJINeTCH BbIACHEHUE JelCTBUS| HOHH- 
PytomjeH payuaunu OeTraTpona 20 Moz u Co Ha copmenuble 9eMeHTHI HM Caxap 
JOBH Y KPOJIHKOB. 

C (u3suyeckoH TOUKH 3peHHaA 06a HCTOUHUNKA TIpeCTaBJIAIOTCA TOKJECTBeCH- 
IMH, T. €. 00a HCIYCKalor Y-sy4YH. OWHaKO 0 CBOMM S3HeEpreTHueCKHM YPOBHAM, 
€. 10 2KeCTKOCTH Jy4eli, 9TH HCTOUHHKH HepaBHOSHaUHbI. ¥-sTyYH OeTaTpoHa 
Msp oOsajatoT OobUIeH %KeCTKOCTbIO 
, CJICQOBAaTeJIbHO, OObUIeH MpOHHKalo- 
eH CMOCOOHOCTbIO B TKaHH OpraHH3Ma, 
M myaH Co®, 

Ham OMbITbI IpOBOAuIMCh Ha KpOJH- 
lax oOoero moma B BospacTe He Goulee 

JleT, CpeqHeH YMHTAHHOCTH, C KHBbIM 
COM He MeHee 2 Kr Kak bl. [log onbiToM 
10 60 kpomukos. Bce 2XHBOTHBIe eH- 
(MCb Ha J[Be OCHOBHbIe rpyllibl, mpeycta- 
sIntollue CoOoH aHasiorH. OqHa rpynna 


a re 
Ss is 


8 


Caxap 6 me Ha 100m kpobu 


4oobny-f 2 3 oO) fi 17 7 
YOHUA Guu nocne obnyyeHua é 


IOBeprasacb OOyYeHHIO OeTaTpOHOM 
0 Msp, Apyraa Co®. Kpomuku nolyyalH 
6uLyIo pasoByr1o Ao3y B 2000, 3000, 4000r. 

Kposb ja UccuIeqOBaHHA Opasacb 3 


Puc. 1. Tunamuka u3MeHeHHua CaxapHo- 

ro ypOBHA KPOBH Moce OfHOKpaTHOrO 

TOTAIbHOrO OOJIYYeHHA KPOJHKOB O30H 

B 4000 r or Oerarpona 20 Mop (/) u 
[Co®* (2) 


YIUHOW BeHbI Tepe OOyYeHHeM H Tocwe 

OyseHHA B cpoKH: Ha 1, 2, 3, 5, 7, 10, 20, 30 AHH HM B MocTeqyloulMe Yepes 
<MKIbIA Mecal. B KpOBH MpOH3BOANMOCh ONpefeseHHe KOJIMYECTBA CaxXapa, 
1eHiKOUMTOB, SPHTpouMToB, remormoOuHa. IlorvOmMe KpONHKH NOABepraJiHCb 
TaTOJOTO-aHaTOMHYeECKOMY BCKPBITHIO, a HX OpLaHbl HCCMeQOBAaJIHCb THCTOWIO- 
“HUeCKH. 

B pesymprate JelcTBHa HOHM3MpylolleH paualluH kak OT OeTaTpoHa 
10 Map, Tak u OT Co® HaO m0 ach 3HAUMTEJIbHbIC H3MCHEHHA B UCCIEOBAHHBIX 
JaMH KOMIIOHEHTAaX KPOBH, IIpeCTaBJICHHble THNMYH‘IMH HHAMBH]YaJIbHBIMH KPH- 
SbIMH Ha pHc. | H 2. 

KoneOanue ypoBHa CaxapaB KPOBH IIpOHCXOJHT Kak B pesyJIbTaTe JelCTBHs 
-ryuelt GeraTpoHa 20 Mop, Tak H pauoakTHBHOrO KOOasbTa. B mepBbIH JeHb 
jocle BO3JeHCTBHA JIyYaMH KaK OT OJHOrO, Tak HM OT Apyroro HCTOUHHKAa HMeeT 
MeCTO CHWDKeEHHe YpOBHA CaxXapa MO CpaBHeHWIO C HCXOJHbIM Ha 20—30 mr Ha 
100 Ma KpoBu, a Ha 2—3 eHb — BOspacTaHHe C MOCMEAYIOUMM PasBHTHeM PH- 
lepraiukemun. C yBeMueHHeM JO3bI OOTYYeHHA BOspacTaeT H pasBuBaloulanca 
jocue oO1yyeHua runepraukemua. Hamm aHHble WOKa3bIBaIoT, UTO Y-yuA 
jeTATPOHA BbISbIBAIOT OObIUee MaeHHe YPOBHA Caxapa, YeM JY Co® (puc. 1). 
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Oomas pasopas 03a O61yyeHuA B 2000, 3000 u 4000 r oT OeTaTpoHa BBI3BI- 
BaeT KPaTKOBPeMeHHbIii JeHKOUMTO3, a 3aTeM JJIHTEbHOe YMCHbUIeHHe UHCI 
JleHKOUHTOB, JOcTHratommee HHOrAZa 300—200 B 1 mm? Kposu. IIpH BosqencTBHH 
~-yyamu CO* BOSHHKHOBeHHE JleiKOMeHHN MpOHCXOJHT OObIYHO 6e3 mpeqBapH~ 
Te@JIbHOTO Pe3KOrO: YBAIHYEHHA YHCa JIEHKOUHTOB, a pasBHBaIOMaAcA seHKoNe- 
HH MeHee BbiIpaxkKeHa, YeM MOCIe OOYYeHHA OeTaTPOHOM (PHC. 2). 


SNA 


bec mena 
ee 
NI &o 


> 

eSt 4 
Sy 

Ssk 

SQM boy 
Seo 


2 


Ao vtny-{ 2 3 0 EWE ; 7 
tends Anu rocne obnyyenun  - ED hye A ‘s ae ce ny mien 4 
Puc. 2. JiyHamuKa U3MeHeHHA Puc. 3. V3mMenenue Beca H TeMMepaTypbI | 
KOJIMYeCTBa JI€HKOMHTOB, SPHTPO- Tella KPOJIHMKOB ocse OMHOKPaTHOTO TOTAaJIb- 
WHTOB uM ckopoctH POD noce Horo OO1yyeHHA RosolH B 4000 r or Gerarpo- | 
TOTaIbHOrO OOsy4eHHA O30 B Ha 20 Mos (1) u Co®® (2) 
4000 r or 6erarpona 20 Mas (J) 
Hu Co® (2) 


Bomee raty6okoe jelicTBue syyeH OeTaTpoHa 20 Msp, uem Co®®, BuyHo u u3t 
pe3yIbTaTOB ONpeeeHuA wicla 2pHTpowHToB. B nepBple %*xe AHH MOcme Obny-| 
YeHHA OeTaTPOHOM KOJIMYeCTBO SPHTPOWHTOB pe3Ko NagaeT. Hampumep, mocae| 
oOsyyeHua 030H B 4000 r uncIO SpHTpOWHTOB yMeHbImaeTca c 5—4,5 yo 3,5— 
1,7 man. B | MM?® Kposn. [Ipu BosyelicrBHH TaKOH xe AO30H syue Co®® ymens-| 
IWCHHE YHCa SPHTPOWUHTOB BbIPaKeHO 3HAYHTeEIbHO MeHee PesKO. 

Hsmenenue B OOUleEM COCTOAHHH OpraHH3Ma B pe3yJbTaTe OOyyeHuA GeTa-| 
TpoHom 20 Msp u Co®® Bpipaxkaerca B pe3KHX CABHrax cKopocTu POS. CxoycrTBo! 
B Je€HCTBHH OOOHX HCTOUHHKOB 3aKOUaeTCA B TOM, YTO B NepBble HH Mocse: 
OOYYeHHA HaOmMOaeTCA SHAYHTeIbHOe BO3pacTaHHe cKOpoctuH POD. Heckonb- 
KO Oomee peskoe BOSpacTaHHe CKOpocTH POD oTmeueHo Tocue O6yYeHHA O30K 
B 2000 r or CO®°, a He or OetaTpoua. IIpu yBenuyennu Jo3H yo 3000, 4000 r 
HaOmoqaeTcH OOpaTHaA KapTHHa, T. e. {-yYH OeTaTpOHa BbISbIBaIOT yBe/IHUe- 
Hue ckopocTH POD Ao 40—50 mm/yac, a nocae O6yYeHHA PaHOaKTHBHBIM KO-. 
OasIbTOM CKOpOCTb He MpeBbuuaeT 25 MM/yac. 

Bowbuiux KoneOanHi MpoweHTHOTO CoyeprkaHHA remMorm0OuHAa Moce OGmy- 
YeHHA OOOHMH HCTOUHHKAMH He HaGwiojasocn. 

B ra6n. 1 mpupoqatcs craTucTuyecku O6pa6oTaHHbie JaHHBIe pesyJIbTaTOB 
HCCJI€OBaHHA KOMIOHEHTOB KPOBH JO OOyueHHaA H B TeyeHHe 20 Hel mMOce 
oOyseHHA. 20-qHeEBHBI CpoK Nocde OOyYeHHA B3AT, HCXONA U3 Tex cooOpa- 
*KCHHH, YTO B TeYeHHe S9TOFO CpOKa Gombe BCero MOPHGNO OOYYeHHbIX 2KUBOT- 
HbIX H HaOsMOaloch Oonee peskoe KOMeOaHHe MoKasaTedeli KpOBH. 
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V3 Ta6MUbl BUAHO pasIMuHe B AeHCTBHH MCTOUHHKOB Ha OpraHH3M. Hau- 


OosIbluee pasJImuHe OOHap yXXUBaeTCA B H3MC€HCHHH KOJIMYeCTBa Caxapa KPOBH 


u POS u Menee 3HauHTeIbHOe —B YHCIe JIEHKOMMTOB H YACNC SPHTPOMMTOB. | 
Y KpouKos, o6jyyeHubix OerarpoHom 20 Mas, MeHbuIe Caxapa B KpOBH H O0- 
glee ycKopenHaa PO» uem y o61yaeHHbIx Co%°. 

OjHOBpeMeHHO Cc HCCeMOBaHHeM KPOBH y OOJIYYeHHBIX KPOJIMKOB IIPOH3- 


BOJHJIOCb HaOwroqeHue 3a TemnepaTypou H W3MeHeHHeM Beca Tesla. M3 aHamn3a 


HaGJOJeHHH BHYHO, YTO YMeHbINeHHe Beca Tea OTMeYaeTCA Nocie OOyYeHHA 
OOOHMH HCTOUHUKaMH, HO Oovlee CHMbHOe TOCIe OOMyYeHHA OeTATPOHOM: TOcue 
o6ryseHna Co®° MakcHMaJIbHoe CHMKeHHe Beca Tela ObIO Ha 100—250 r, a mocae 
OO yYeHHA OeTaTPOHOM IPH paBHbIX ycJIOBHAX Ha 350—450 r. 

Ham MccueqOBaHHA WOKa3bIBaloT, ITO KOeOaHHe TemMMepaTypbl Tesla Tocse 
BO3JeHCTBUA Jy¥aMu GeTaTpoHa Oosee peskoe, YeM MOCe BOSAeCHCTBUA JTyYYaMU 
Co®°, TunwuHble HHIMBU]yasbuble KOeOaHHA BeCa HM TeMIepaTypbl Tesla TIpH- 
BOAATCA Ha pHc. 3. 

Tlaromoro-aHaTOMH4eCKHMH BCKPbITHAMH NOrHOWMX MKHBOTHBIX yCTaHOBJIeHO 
CHJIbHOe HCTONIEHHE B pe3yJIbTaTe OOMYYEHHA KaK KOOaJIbTOM, TaK H OeTaTpo- 
Hom. Iloura y BcexX KpOJHKOB B CTeHKe CJIeCHOH KMLIKH HaOJOaIdCb KPOBOH3- 
JIMAHHA Pa3sMepOM OT OTJEIbHbIX HEOOJIbIIMX NATeH WO Mepexoya UX B Judpy3- 
Hple. Y BCeX MOrHOWIHX X%KHBOTHbIX OTMe4eHa B Pa3sJIMYHOH cTeneHH 9MPusema 
JlerKuxX. Y HEKOTOPbIX KPOJIHKOB, OOJIYYCHHbIX O€TATPOHOM, OTMEYEHEI rl yOOKHe 
WucTpopuyeckve H3MeCHEHHA MeYeHH (WMppoO3) HW TOUeYHbIe KPOBOH3JIMAHUA B SIIH- 
Kapye, B CIM3HCTOH OOo0UKe *KeTyAKa WB MOUKAX. 

Bosee 3HauHTeIbHbIe KONeCOAHHA UNCJIa JICHKOWHTOB H IPHTPOWHTOB, CKO- 
poctu POS nocae o6smyueHua OT OeTaTpOHa, YeM Mocwe OOYYeEHHA OT KOOaIbTA, 
yKa3bIBaloT Ha OOJIbLUIYIO He€AOCTATOUHOCTh KPOBeETBOPHOHM CHCTeMbI, Ha Oowlee 
paHHee (PYHKUHOHAJIbHOe HCTOMeHHe ee NO BMAHHeEM Y-yyel OeTaTpona. H3- 
MeHeHHe YPOBHA CaxXapa KPOBH CBHJCTEJIbCTBYeT O TOM, YTO YIVIeBOqHaA (yHK- 
WHA MeveHH lIpeTepneBaeT Oomee ryOoKoe HapymieHHe Nocwe HOHH3Upyroulero 
o6y4yeHHA OeTaTpOHOM, 4eM TO BJIHAHHEM BO3eHcTBHA Tyyamu Co®. Ito 
passmune MOATBepKaeTcA THCTOMOTHYeCKHMH HCCIeXOBAHHAMH BHYTPeCHHHX 
OpraHoOB NOrHOWHX XKHPOTHBIX, NPOBeJeCHHbIMH B Halle MaOopaTopun. 

TlowyyeHHble HAMM pe3yJIbTAaTbI HCCeAOBAHHH MO8BOJAIOT CelaTb BbIBO] 
O TOM, 4TO JeHCTBHe Ha OpraHH3M y-syyel OeTaTpoHa 20 Msp Gonee ray6oKoe, 
yem y-s1yyeH Co®°. 


YpalbeKkuh huanan Tloctynuso 
Akafhemun HayK CCCP 10 XAT 1955 
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Jloxaayo AKkagemuu HaykK CCCP 
1956. Tom 108, N 6 


TEXHHYECKAA PH3HKA 
MW. A. JEXTAP 


MAPAMETPbI J]H®®Y3HH WH PEHTTEHOBCKHE CIEKTPbI 
NOPJIOMNEHHA ATOMOB B CIJIABAX 
(I]pedcmasaexo axademuxom I. B. Ky pdmmoseim 28 XII 1955) 


[Ipo6mema MexaToMHoro B3auMOgelicTBHA B clmaBax Ha OCHOBe 2xKeNe3a, 
‘o0asIbTA, HHKeJIA H ApyrHX MepeXOHbIX JJIEMeHTOB MpecTaBsder OobIUOr 
fay4HbIM MW WpakTHyecKHii HHTepec (+). 

Sajaya HacTosmel cTaTbH — 0Ka3aTb CBA3b Mey NapamMetpamu judxpy- 
uM uM K-cheKkTpaMH Normomenus KOOaIbTa B HEKOTOPbIX cmlaBax. 
~ MexxaTomioe B3aHMojelicTBHe B CIIaBax H3 dIeMeHTOB epeXxoHOl rpynmbl 
keNle3a OOYCOBIIEHO CHeNMPHYECKHM CTPOeCHHEM 3VIEKTPOHHBIX OOOOUeK H30- 
(MpOBaHHbIX ATOMOB H erO H3MeHeHHeM IPH UX CHaBseHHH. B camom oOusjeM Bue 
6 STOM MOXHO CyJHTb 10 H3MeHeHHAM 
[arHHTHBIX XapaKTePHCTHK CMMaBa MPH  yyay 
I3MCHEHHH KOHICHTpallHH KOMIMOHEHTOB. “wor 

B pa6ote (7) Bompoc O MexKaTOMHOM 
3aMMOJIeHCTBHH B ciwaBaxX H3 Tepexoy- 

[bIX SJIEMCHTOB PaCCMOTPeH, HCXOIA H3 100 
PuTepHA 3anomHeHHA d-BakaHcuu. B stor 
adoTe KPHTePpHH 3aNOJIHeHHA BbIpakaeTca £ 
[PH MOMOMLH Koad puuveHTa 


GES 60 
q yak (1) 
we dy—uHCO HeclapeHHbIx 3d-3/1eKTpO- 
(0B ATOMa B H30JIMPOBaHHOM COCTOAHHH, 0 } 
[3BECTHOe 3 CMe€KTPOCKOMMYeCKHX aH- Y 0 02 Hamnhtr 
IbIX: dy; —UX YHCIO B TBeEPJOM COCTOA- Puc. 1. Co — Cr (K-Kpaii Co) 


IMM, H3BeCTHOe JIA MHOrHX CHCTeM, VIA 

OTOPbIX H3MEPCHbI 1-MarHHTHble ATOMHbIe MOMEHTHI, TaK Kak d+, =m. Bpeyeu- 
IbIli, TAKHM OOPa3oM, KOSdpUUHeHT, XAPAKTePH3YIOINNH U3MeHeHHe COCTOAHUA 
ITOMa Ip mepexoye U3 rag00OpasHoro B TBeEpfoe COCTOAHHE, BbIparKaeT Mpoy- 
IOCTb M@KaTOMHOH CBA3H. 

Kak m0Ka3aHo B pa6oote (*), KosdPHUHeHT 3aNOJIHeHHA q HaXOAHTCA B IMpo- 
TO CBA3H C SHeprHeli akTUBalluH Auppy3sHH B ABOMHbIX CMWaBaxX HUKeb — 
fapraHell, a HMeHHO, C BO3pacTaHHeM KOSPPHUHeHTa q BOSpacTaeT H JHEPrHA 
IKTHBaunHH Auppbysuu —L£a. 

Takas 2Ke 3aKOHOMepHOCTb HaOwoslaeTca IpH u3yyeHuH Audppy3uu KoOaETa 
TIPH MOMOMM paquoakTuBHoro Co) criviaBax (*) KOOaJIbT — XpoM (cm. puc. 1). 
KosPUUMeHT 3allOMHeHHA g OlpeseMACA U3 aHHbIX NO U3MCHCHHIO MarHMT- 
{bIX MOMCHTOB Ha aTOM clijlapa IpH M3MeHeHHM cocTaBa. Kak m0ka3biBaeT 
yKcTepuMenT (4), 3ABHCHMOCTb MarHUTHOrO aTOMHOFO MOMeHTa OT KOHIeHTpallHy 
,poMa B CIWdBe YOBMeTBOPAeT BbIParKeHHIO 

7 c \mM 
m=1,71(1—qSr) =e» (2) 
ye C — aTOMHble JOJIM XpOMa B CIaBe. 

[IpegctaBuineT HHTepec CONOCTaBHTb aHHble M0 camoyuppy3uH KoOOabTa 
3 coaBax Co—Cr c JaHHbIMH 10 H3yYeHHIO PCHTTeCHOBCKHX CIeKTPOB MOP JIOULe- 


> Bar. 454 ati 


i 
j 


HHS ATOMOB KOOaJIbTa B 3TUX Ke ciMWaBaX, NOCKOJIbKY OHH ABJIAIOTCA XapaKTe-| 
PHCTHKOM COCTOAHHA ATOMOB B climaBax. 
B pabore (*) usyyamucb K-cieKTpbI MOrION[eHHA ATOMOB KOOasIbTa B 3aBHCH-) 
MOCTH OT COJjepxKaHHA XpOMa B cwaBax. OKa3asIOCb, YTO C YBeJIMYCHHEM TOCIE]-| 
Hero K-kpali KoOasIbT& CMelllaeTCA B KOPOTKOBOJIHOBY!0 CTOpOHY (T. €. B CTOPOHY) 
OoMbWWMX SHEPrHit) MO OTHOMEHHIO K NoOKeHHIO K-Kpaad Aut AMCTOTO KOOaJIbTA, | 
IIpHueM B TepBoM MpHOIW2KeHHH CMeleHHe BO3pacTaeT JIMHCHHO C KOHICHTpa-) 
une xpoMa, JjocTuraad MakcwMambHoro sHadenHHua AE=4,3 9B AMA cmaBal 
c 25% Cr. Jina cnsapa c 60% Cr, Haxoqatjeroca B O6sacTH 6-(pasbl WHarpaMMBbI} 
cocrosHua Co—Cr, cmemjenue K-Kpaa ymeHbiaetca JO AE=2,1 9p. 
B Tol xe pa6oTe ObIWIH HCCJIeOBaHbl Coe]H-} 

36 HHUA KOOasIbTa C pa3sMYHOH BaseHTHOCTbIO. JIA 

4 9THX COCMHEHHH ObIIO MOJyYeHO SKCIeCPHMeHTAaJIb-| 
Hoe IOJTBepxKeHue MpaBuna KyxHuna — Bopos-| 

cxoro (°), cormacHo KOTOopoMy cmemeHHe K-Kpas} 

3 MeTaJlJIa B CO@€JMHeHHAX JIMHCHHO BO3pacTaeT C ero 
BaJIeHTHOCTbIO. B 93TOM OTHOMICHHI moOBeqeHHe 
KOOaubTa B ciwiaBax Co—Cr aHalorM4yHo ero MOBe 


a 4 JeHHIO B XHMMMYeCKHX CoeqNHeHHAX. CorsmacH 
Q ° IIpeACTaBJeHHAM, Pa3BHBaeMbIM B paoTe (”), KO 
f HeUHbIMH YpOBHAMH Tepexoya K-aIeKTpoHa B Tp 


lecce MOPIOWeHHA PeHTTEHOBCKOrO KBaHTa COOTH 

BeTCTBYIOMeH SHEPrHH MOFyT ABJIATbCA KaK P 

0 HesalOJIHeHHble B Cydae MepeXOJHbIX IJIEMCHTOB 

3d-ypopuHu. Ilostomy nojoxeHHe Kpas MOrJonye- 

HHA JOJOKHO B 3HaUdHTeNbHOH Mepe onpeyesATHCA 

i) ae: cTeneHbIO JeseKTHOCTH (HesallOJHeHHOCTH) d-CO- 

CTOAHHH aTOMa TepexOWHOrO 9JIeMeHTa H ccm 

CilaBJIeHHe JaHHOTO 3eMeHTa C JPyruM compo- 

BOKJaeTCA H3MeCHeCHHEM CTeMeHH JesbeKTHOCTH d-MOJOChI, TO 3TO JOJKHO CKa- 

3aTbca Ha momowKeHuH K-kpas WaHHoro 3eMeHTa B cusaBe. MoxHO TOmaratb, 

4TO YM MeHbIIe CTeMeHb AesbeKTHOCTH, TeM OobuIe SHEPrua, HeEOOXO,uMaA 

Wiad epexoya K-aneKTpOHa B Mpowecce NOrOUeHHA Ha BaKaHTHbIe d-cocTosA- 
HHA, TeM Ooulbue OyAeT cCMemleHHe K-Kpad B CTOPOHY KOPOTKHX BOJIH. 

IIpu comaBleHuu TepexOQHOro SeMeHTa C JIPYrHM B pesyJIbTaTe MeXKAaTOM- 
HOrO B3aHMOJeCHCTBHA CTeNeHb AepPeKTHOCTH OyyeT YMeHbIUATbCA MO Mepe yBe- 
JMYCHHA KOOPPHUHEHTA 3allOIHEHHA G C POCTOM KOHUeHTpallauH Apyroro KOMIO- 
HeutTa. J[eHcTBHTeJIbHO, ecuIH C;— aTOMHaAd JOA JAHHOrO KOMMOHEHTA B CHMaBe, 
a doi — YHMCNO HeECMapeHHbIX d-3JIEKTPOHOB B HEM, TO 4UHCIO d-BaKaHCHH B ATOMaX 
t-copTa JO CiaBJIeHHA paBHO dyiC;. [locne cnmaBseHua 9TO YHCO YMeHBUIAeTCA 


B qd pas WM CTaHeT paBHbIM dyiC;. Tora ocTapmieeca uHcm0 Ae*eKTOB B ATOMAaX 
t-copTa B ciwiaBe OyqeT paBHo: 


fa (t) = doiC; (1 —q). (3) 


OTY BeNMYMHY MOXKHO BBIYHCJIMTb, CCIM M38BeCTHAa BenMuHHa g. Jia uHTepecyto- 
IMMX Hac cnwiaBoB Co—Cr BbIluncleHHe mpoBeyeHo 0 dopmyviam (1) u (2). 

Ha puc. 2 npuBeyena saBucuMocrb Berm4HHI cMemenna AE K-xKpaa norso- 
IleHHA KOOaIbTaB clwiapax Co—Cr or BenH4HHbI ng (Co). Momyuenuad 3aBHcH- 
MOCTb Il0Ka3bIBaeT, UTO YEM MEHbINe CTeNMeHb etbeKTHOCTH (OoubIIe CTCNeHb 
3anOJIHeHHA), TeM OoubIUe CMeneHHe K-Kpas. 

ConocraBiad pesyibTaTbI MO H3MepeHHIO SHEPrHH aKTHBalMH (pHc. 1) 
H TouomKenua K-Kpaad KoOanbtTa (pvc. 2) B uCCMeOBaHHbIX CHWaBaX, MOXKHO 
CHEMaTb 3aKJIOUCHHE, ITO, YEM OOJIbINe SHEPHA AKTUBALMH,TeM OOJbIUe BeIH- 
wiHa cMenjenHa K-Kpad koOaIbTa B CTOpoHy OombuMx sHeprHii (KOPpOTKHX 
WJIHH BOJIH). 

Maye rozopa, qua cniaBos Co—Cr B o6nactu PrOMOreHHOrO TBepAOrO pacTBopa 
cMemenuio K-Kpast B KOPOTKOBOMHOBYIO CTOPOHY COOTBeTCTBYeT BOspacTaHHe 
SHEPIHH MCKATOMHOM CBASH, O KOTOPOH MOXAHO CyAUTb Kak 110 H3MCHEHHIO SHep- 
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THH akTHBallun Judppy3suu, Tak H MO BO3spacTaHHio KosdpulHeHTa 3anosHeHHA 
pH yBeJIMYeHHH CofepxKaHHA xpoMa B cnviaBax. VHTepecno orTmeTuTb, TO 
BOSPacTaHHlO SHEPrH aKTHBAUMN Auppy3snu KoOasbTa B ITHX CHVaBaX COOT- 
BeTcTByeT NapadedbHOe H3MeHeHHe Otel LMpuHb K-Kpas, (cM. Tabu. 1). 

i Ta6Oauna 1 


AST ON CO Teenie ieee. + (0) 5 10 25 
) Ulupuna K-Kpaa B 2B . 21,9 23,0 25,4 27,0 
; E. KiaiGeatos ec ss was) 476,092 Uy 410 


B ra6. 2 npHBeyeHbl AaHHble 10 H3MepeHHio NowoxKeHun K-Kpaa KoOasbta 
H XPOMa B TPOHHBIX CI1aBax KOOaJIbT—HHKeJIb—XPOM C TOCTOAHHBIM coyep2xKa- 
HHeM xpoma 20 aT%. MH MepeMeCHHBbIM OTHOWIEHHEM COjep2KaHHli KOOaIbTa HW HU- 
Kena (*). 3yecb AE(Co) un AE(Cr)—zeanyunbt cmenmenuii B KOpOTKOBOWHO- 
Bylo CcTOopoHy K-kpaeB KOOaIbTa H XPOMA MO OTHOMICHHIO K YHCTHIM MeTasIaM. 
OTH JaHHbIe NOKasbIBaloT, TO C YMCHBUICHHEM BeJIMYHHbI OTHOWICHHA cojep- 
MKaHHH KOOaIbTa H HHKeIA B OOWEM BOspacTaeT BeNHUHHA cMeILeHHA 
K-kpaa& B KOPOTKOBOMHOBy!IO cTOpoHy (cM. Tau. 2). Ta6nuna 2 

MoxHo nosaraTb, UTO pH MOCTOAHHOM cojepxKa- 
HHH XpOMa B TPOHHbIX ClIaBaX HM Tl€@peCMeHHOM COJep- cosni | A%,(C9) | AF (Cr) 
*KaHHH APyrHX ABYX COCTABJAIONIMX CTeHeHb JeeKT- 
HOCTH TEM MCHbLIe, YEM MECHbIIe OTHOUICHHe KOHI[eH- 


TPalui KOOabTa H HHKCA, TaK KaK YCTbIIi HUKeIb 4 5 9 4 45 
BHOCHT B ClllaB MeHbiWe d-BakaHCHH, YeM KOOaNbT. 0994] 5°5 aes 
CymecTBeHHO OTMeTHTb, uTO K-Kpaad KOMMOHEH- 0,48 | 5,75 — 


TOB (HallpuMep Co u Cr) B TpolHEIX cnaBax (Tab... 2) 
CMEILAIOTCH OTHOCHTEJIbHO YHCTHIX METAJJIOB B KOPOTKOBOJIHOBYIO CTOpOHy. Ta- 
KOH odcdeKT HaOwoOasicA HB APyrHX CNWaBaxX, KOMMOHCHTAMH KOTOPbIX s1B- 
JIANHCb ATOMBI IlepeXOHbIX SJIEMCHTOB C HEJOCTpoeHHOH d-oOom04KOH (°). 

OTOT (aKT MOXKHO JIETKO OOSACHHTL Ha OCHOBaHHH *opMyuvipl (3), B KOTOPOH 
g — BeJIMUHHAa, XapakTepHad JIA TBepAOro ciaBa, dy XapakTepu3yerT cocTOAHHe 
H30JIMpOBaHHOrO aTOMa JjaHHOrO copTa, a M#.—COCTOAHHe ero B Cllvape. 

TIpu cnmaBseHHuu AByX MeTaJIIOB, HallpHMep KOOaIbTa H XpOMa, MPOHCXoO- 
JT 3an0HeHHe d-BakaHCHit Kak KOOaJIbTa, TaK H XPOMa, TMO3TOMY eCIM C yBe- 
IMUCHHeEM KOHI[CHTPallHH BTOPpOrO KOMNMOHeHTa (B JaHHOM IpHMepe xpoma) 
KOSpPPHUHEHT 3aNOHeHHA g BO3pacTaeT, TO BeMYHHA nN, OyeT yMeHbIUATHCH 
Id OOOHX KOMMOHEHTOB, XOTH B Pa3JIHYHOH CTeNeHH, 3aBUCALIeH OT IpHposbl 
MaHHOro aTOMa HW cocTaBa ciwaBa. YMeHbIICHHIO Ke BeJHYHHbI 1,, KaK OTMeUa- 
MOCb BbILe, COOTBETCTBYeT CMelleHHe K-kpaxH B KOPOTKOBOJIHOBY!IO CTOPOHy. 

TakuM o6pa30M, Cc TOUKH 3peHHA KOHIENUMH Me>KaTOMHOM CBA3H, PpaccMaT- 
puBaeMO!H B pacoTe (7), (baKT OMHAKOBOTO NO HalipaBJeHHIO (MPpHTOM HMeHHO B 
KOPOTKOBOJIHOBYIO CTOPOHY) cMeujeHHa K-KpaeB MorJiouleHHA aTOMaMH KOMIIO- 
HEHTOB B CIIMaBaX H3 MepeXOJHbIX SJIEMCHTOB OOBACHHeTCH OYCHb MpoOcTo. 
Hapsay C STHM HEOOXOAMMO OTMETHTD, YTO JOMYIeHHe TAKOM KapTHHbI 3allod- 
HCHHA, IPH KOTOPOM aTOMbI c Je:beKTHOH OOOMOUKON 3anOHAIOT CBOH d-BakaHCHH 
34 CUeT SJIEKTPOHOB JIpyrux, Tome epeKTHbIX ATOMOB, BXOJAWMX B CHa, 
q@ JIOKHO OblIO Obl MpHBecTH K 3¢dpeKTY KOPOTKOBOJHOBOTO  CMEeILEHHA 
K-KpaeB pa3JIHUHbIX KOMIIOHEHTOB. 


VUncrutyt MetTaiopusnku Tocrynusto 
Axajlemuu Hayk YCCP 24 XI 1955 


LIMTHPOBAHHAS JIMTEPATYPA 


1T. B. Kypawmos, KT, 24, 7 (1954). 2? WU. A. Hexrap, AH, 83, 583 
feo eek ls) Depuy pu Ken, Wile Sal, JO 5% Ae Gt jae COopH. Jloknmajibt Ha mea yHaPOLH. 
contep. 10 MpHMeHeHHIO aTOMHOM SHepruu Avia MupuBIx mene, Hsq. AEC CERN LOboR sea MM. 
Bozorth, Ferromagnetism, N. Y., 1953, 441. 5VY. A. Dextap, KOTO, 10, 499 
1940). °H. B. Boposcxul, HAH, 26, 772 (1940) 9° Te be DO p OB CK UH, 
> 6. Batumteiu, Hss. AH CCCP, OXH, N 5, 309 (1942) se Gee a apadb- 
iu xk, Tp. us. dax. Kuescx. roc. yuus. um. T. I’. Wesuenko, Ne 7 (1955). C, JE Sfp iwi: 
yuxenu, MW. Lextap, C. Kapaapnuuk, M. Kyueuxko, Tp. Ou3. tax. Kuescx. 
oc. yuus. um. T. T. Ulesuenxo, Ne 7 (1955). 
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Jloxnagn AKkagemun nayx CCCP 
1956. Tom 108, N 6 


TEXHHYECKAA ®H3HKA 


3. K. KOCE KO 


M3MEHEHHE PA3SMEPOB KPHCTAJIJIHNKOB KAPBH]OB NPM OTMYCKE 
3AKAJIEHHOM XPOMHCTOM CTAJIN 


(11 pedcmaszeno axademuxom H. T. I yduoeum 29 XII 1955) 


B xpomucTbix cTaiax Mpoueccbl, MpoTeKaloulue Ip OTMyCKe 3akaJIe¢HHOU 
CTaJIM, OCJOKHAIOTCA IIpeBpallleHHAMH, BOSHHKAaIOWIHMH B KapOuAHOH ase 
9THX cTasel. MspecrHo, ¥TO Mp HH3KHUX TeMiepaTypaxX OTMyCcka B_ JI€rHpo- 
BaHHBIX CTaIAX OOpasyeTcn KapOud, Comep2xKaHHe JIErHpytollero ZJIEMeHTA B KO- 
TOPOM IIPHMEPHO COOTBETCTBYeT CpeJHEMY COep2KaHHtO Jerupyrollero 3IeMeHTa 
B UCXOJ{HOM TBepJ(OM pacTBope, T. e. B MapTeHcute. I ]pu NOBbILIeHHH TeMMepaTypBI 
ormycka KapOuyq oOoralljaeTca XPOMOM, H B CTaJInXx, COepKallux HeOOXOAMMOE 
KOJIMYECTBO XpOMa HM yrulepoa, Ip onpeyeseHHOH TeMMepaType OTIYCKa BO3- 
HUKaeT CNeWUMaIbHbIM KapOud. 

B ctasax Cc HeOOJbIIMM COJepxaHHeM XpOMa IPH HH3KHX TeMIepaTypax 
OTMYCKa BO3HHKaeT I€MeCHTHTHBIN KapOuy (Fe, Cr)3C, uMetoumuH poMOnyecKylO 
pelleTKY; IPH MOBbILICHHH TeMIepaTypbl OTMYCKa OH CMCHACTCH TPHrOHAaJIbHbIM 
KapOujom (Cr, Fe),Cs3 c rekcaroHasIbHoH peweTKoH. B cTamax c Ooee BLICOKHM 
Coyep2KaHHeM XpOMa IPH HH3KHX TeMMepaTypax oTMycKa OOpa3yeTca KapOuy 
(Cr, Fe),Cs; pu NOBbILeHHH TeMMepaTypbl OTMYCKa OH MepexoquT B KapOuy 
(Cr, Fe).3;C,, uMeroulMH kyOMueCKyloO pelerky. 

Bonpoc 06 H3MeHeEHHH pasMepoB KapOuAHbIX YaCTHY, (KPHCTAaJJIMKOB, O0- 
‘KOB) IpH mepexoye KapOuja ofHOrO TuNa B KapOu“y Apyroro THN3 YO cux Mop 
He ObIJI HCCIEQOBaH BCJeACTBHE OOJIbIUMX SKCHECPHMeCHTAJIbHbIX TpPyHocTeH, 
BOSHHK4BIUHX TIpH MpOBeeHHH NOMOOHIX HccMe_OBaHHH. 

Llenbio WaHHOro HCCeqOBaHHA ObIIO yCTaHOBHTb H3MeHEHHe pa3MepoB 
KPHCTaJIJIMKOB (OJIOKOB) KapOHOB Up MOBbINeHHH TeMIepaTypbI OTIyCKa 
B 3aKaJICHHbIX CTaJIAX IPH pasHOM COJlepxKaHHH XDOMA, B OCOGeHHOCTE MIpH mepe- 
xoqe OHOrO THNa KapOuya B yApyroilt. 

J[na uccneqOBaHHs ObIIH BbIOpaHbl TpH MapKHM CTasH C NOCTOSHHBIM cojep- 
*KaHHeM yrulepoga (0,7%) Hu pa3snuuHbIM (3, 8 H 18%) coqepxaHHem xpoma 
Cras 9TH COOTBETCTBEHHO ObIIH O6O3HaYeHbI HaMH 7X3, 7X8 u 7X18. 

BplOop craw yka3aHHoro XHMHYeCKOrO COCTaBa MMeJI WembIO NOMYYHTb 
B OT@JIbHbIX MapKaX CTaJIM B PaBHOBeCHOM COCTOAHMH KapOnypr (Fe, Cr)sC+ 
+ (Cr,Fe);C3; (Cr, Fe),C; u (Cr,Fe).3C; (1,2). Batcoxoe cogepxKanne yrmepoma 
(0,7%) odecneunBao NOWyYeHHe B CTaIH NOCe 3aKaIKH M OTIYCKa JOCTATOUHO 
OOuIbIUOTO KONHYeCTBA KapOuOB. B To Ke BpeMHA CTaJIH C TAKHM CO,epxKaHHeM 
yrepoa MpeAcTaBAAIOT MPOMBIUWICHHbIM MHTepec, TaK KaK 9TO cojlepxkanve 
yruepofa, THIMYHO® AIA WHCTPyMeHTaJIbHbIX CTaseH, HepeqKO BcTpeyaeTcA 
MB KOHCTPYKUMOHHDIX CTaax. XUMMUYeECKHH aHasIH3 CTaJIH IpuBeyseH B Tadw. 1. 

Harpep oy 3akanky NpOusBOAMICA B CONAHBIX BaHHaX, TMaTeIbHO pac- 
KUCIeHHBIX Oypou. Lia oOecneyenusA NOHO RMCcCOMMALMH KapOujOB OblM UpH- 
HATbI TEMMepaTypbl HarpeBa NO 3akaJKy M BbIep2%XKKU IPH ITHX TemuepaTypax, 
ykasannpe B Tad. 1. Baim mpHHaTbl Temiepatypbl oTmycKa: 450; 500; 550; 
600; 650 u 700°. Ornyck npousBoqusca 2-yacoBbIil, B CBHHIMOBOH BaHHe. 

KapOuguan (pasa ucceqonasiacb peHTrenorpauyeckH Ha KapOHAHBIX NOpoul- 
KAX, MOJIYYCHHBIX 3JIEKTPOMHTHYeCKHM MeTOROM. Tlocne ucceqoBaHnaA cepHH 
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TaoOuuna 4 


T-pa Ha- 


C, | Cr, "ly 


cTavlu Si, % Mn, '/o S, "Jy | P, “lo » |rpesa, B °C phgeliaas 
DE hte ES ae ks eres ee oer Ng ee te ee 
7X3 0,71 gro 1 OTS 0,24 | 0,020 | 0,022 | 4100 20 
7X8 0,70 8,36 | 0,30 0,39 | 0,010 | 0.009 | 4200 20 
7X18 | 0,70 | 18,38 | 0242 0,40 | 0,012 | 0/010 | 4260 20 


# 

SJIEKTPOJIHTOB, COMepKallUX OT 0,5 WO 20% comAHOH KHCMOTET, IIPH pa3HbIXx IVJIOT- 
HOCTAHX TOKAa, JaBLIMX MaJIO YOBJETROPUTEIbHbIC Pe3yJIbTaTbI, Obl MPHHAT 
SIIEKTPOHT, MpequowxenHpit H. M. Tlonosoti 
u A. ©. I[Inaronopot (*) qua pacrsopennsa 
AyCTCHHTHBIX CTasleH, culeqyroulero coctasa: 
1 KCl-0,2%HCI; 0,5%Na.S,0, npu naor- 
HOcCTH TOKa 0,02 a/cm?. 
_ Aaa uccweqopanus H3MeHeHHA cocTOAHUA 
KapOuyHoli (ba3br Obl MpHMeHeH peHTreHo- 
CTPYKTypHbIH MeToq. B ocHoBy pacueta pasme- 
pa KpHcTaHKOB (O0KOB) KapOuoB, BcTpeya- 
FOWWHXCH B XPOMHCTBIX CTaJIAX, Oba MOMOKeHA 
MeTOJMKa, IpHMenenHaa M. I]. Ap6y3oppm () 
AJA ONpeAeeHHA PasMepoOB KPHCTaJVIHKOB (6J10- 
KOB) KapOHAOB WeMeHTHTHOPO THA Kak B yrvle- 
pOqucTOoH, Tak H B MaONerHpOBaHHOl cTalH, 
He OOpa3yioljeH cnelvabHOrO KapOuja. 

JIMHHH cleuuaibHOrTO KapOuya MO HHTeH- 
CHBHOCTH OKa3aJIOCb BO3MOXKHbIM (POTOMETPHpC- 
BaTb, HaYHHaA Cc TemlepaTypbl oTMycKa 600°, 
XOTA MAJIOHHTCHCHBHBIe JIMHHH CrieWWasbHoro 
KapOua NOABJIAIOTCA Tp Oolee HH3KOH Temme- 
patype (550°). M3secrHo, uro pH MOMOIH 
PCHTTeHOCTPyYKTYPHOrO MeTOJa MOMKHO OOHapy- 
2KHTb HOBYIO (pa3y JIHIb TOra, KOra KOMyeCT- 
BO €€ JOCTHraeT HECKOJIbKUX MpouenTos. Mcxoya 


H3 STOrO, Hayao OOpas0BaHuA CcneuMasIbHOro <a 30D 580 B00 5D 700° 
KapOujla culeyyer OTHECTH K TeMIepaTypam OT- 
mycka 500—550°. Puc. 1. M3menenne pasMepa Kpu- 


Uupuua MHHH Ha peHTreHorpaMMe ycTa- oate ae Ponca) 
HaBHBalacb WyTeM eJIeHHA WHTerpabHOH  \ tees cl Be Terie ano 
MNOWa Ha BbICOTY MAKCHMYMa HHTCHCHBHOCTH. ornycxa. A —crtamb 7X3, 
Ilocme BHeCe€HHA COOTBETCTBYIOWMX NOMpaBOk 5—cramb7X8, B —ctanb 7X18 
Ha HeXpOMaTHYHOCTb u3ssyyeHHA K. WU reomert- 
plo CbeMKH ObIs1a ON|peseseHa HCTHHHAA IUMpPHHa JIMHUH, OOYCNOBICHHaA TOMbKO 
BeJIHYHHOH KpHCTatIHuKOB KapOuya. Ilo dopmy.laM, ONpeesAIOWlMM 3aBHCH- 
MOCTb M@XK LY HCTHHHOM WMpHHOH JIM VW BeJIMYMHOM KPHCTAaIHKOB, [Jt KarK- 
qoro Tuna KapOujja Obl BLIUHMCIeH pasMep KPHCTaIMKOB (ON0Ka) KapOuga. 

Auamu3 pentrenorpamMM KapOuqHoli cbasbl CT au 7X3 c OOpastos, mpo- 
WweWuxX OTNYCK MpH TeMnepatypax 450—700°, moka3as, YTO IPH BbICOKHX TeM- 
nepaTypax OTIHycKa HaOlofalorca KapOubl [BYX THMOB: WeMeHTHTHbIM (Ee,Cr)sC 
MW Tpuronambublt (Cr, Fe),Cs. IIpH nusxux Temmepatypax oTmycka HaOsi0- 
WaloTCa TOJIbKO JIMHHM WeMeHTHTHOPO KapOuja. Tpuronasbublli KapOuy HauMHaeT 
O6pa3soBbIBaTbCA pH TeMMepatype oTnycKa oKono 500°. Mano uuTencneubie 
UHHH ciellMasbHoroO KapOuja HayHHaloT MOABJIATbCA Ha peHTTeHOorpaMmme, 
cooTBeTcTBylomeli TemlepaType oTmycka 550°, Pacuer pa3mepa KpHCTAaJIJIHKOB 
KapOuya (Fe, Cr)sC (puc. 1A) noka3aq, ¥YTO pH NOBbILeHHH TeMNepaTypbl OT- 
mycka or 450 go 500° KpucTaJIMKH KapOuja NpakTHyeckH He pacryT. Haunnas 
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c Temnepatyppb! 500° yo 550° HaGvogjaeTCA 3AaMeTHOe YMECHbINeHHe UX BeJIHUH HI. 
IIpu remnepatype oTnycka 550° KpucTaHKH STOFO KapOuya JOCTHraroT MHHH- 
MaJIbHbIX pasMepos.. Jlambuelimee NOBbIMeHHe TeMMepaTypbI OTIyCKa (10 700°) | 
BeeT K MOCTEMCHHOM\ POCTY Pa3MePOB KPHCTAaJJIHKOB (Fe,Cr)sC. Pacuer pa3- 
Mepa KpHcTamMkoB KapOuga (Cr, Fe);C, (puc. 1A) B TOH %Ke CTAJH moka3au, 
UTO C MOBbILIeHHeM TeMMepatypbl OTMyCKa (HayHHad C 600°) HaOsmo,aeTca HerIpe- 
PbIBHbI POCT KPHCTasIMKOB 9TOrO KapOusa. 

Waa ctTaau 7X8 avanu3 peHTreHorpamMM MOKaSbIBaeT, YTO TIPU BbIC OKHX 
TemllepaTypax OTHYCKa IPHCYTCTBYeT TObKO TPHrOHaIbHbI KapOu (Cr, Fe),C3. 
Becbma cula6ble JIMHHM S9TOTO KapOufa HaMedaloTCA IIpH TemMepaType OTN YCKa 
550°. Tlopuqumomy, 9ToT KapOuq HauMHaeT OOpasOBbIBaTbCA IIpH TemMlepaType 
oTmycka 500—550°. IIpu nusKux TemlepaTypax OTMYCKa CyIeCTBYeT JIMIUb We 
MeHTHTHBIi KapOuy (Fe, Cr)sC, WMHMM KOTOpOro Ha peHTreHorpaMMe HaO,JIto- 
Naiorca JO TemNepatypbl oTHycKa 550°. Pacuer pa3MepoB KPHCTaJIJIMKOB Kap- 
6uga (Fe, Cr),;C mokasprpaet (puc. 15), aro c NOBBIMeHHeEM TEMMepaTyPpbI OTMYCKa 
or 450 go 500° pasmep KpucTamMKOB STOO KapOufa MOUTH He M3MeHAeTCA. 
B uuteppase Temnepatyp oTmycka 500—550° mpoucxoqHT yMeHbINeHHe pa3- 
Mepa KpucTamuKoB KapOuya (Fe, Cr)3;C, MHHMMaJIbHbIH pasMep HaOvlOqaeTCAa 
pH Temmepatype oTmycka 550°. Pacuerbr Kap6uga (Cr, Fe),C3; B HHTepBaue 
TemMilepatyp oTmycka 600—7/00° noKkasbIBaloT, YTO C MOBBIILEHHEM TeMIepaTypbI 
OTIycKa HaGslofaeTcA yBeIMUeHHe pasMepa KPHCTaJJIHKOB KapOua, MHHHMAJIb- 
HbIM pa3Mep HaGmoqaeTcA pH TemmepaType ero OOpasoBaHHaA. ) 

Cramb 7X18 Mocme 3aKamKH MMeeT CTPYKTYpy aycTeHHTa, KOTOpbIM 
IIpHCYTCTByeT B HeH JO TeMlepatypbI oTMycKa 500°. KapOuqubili ocayqoK B STON 
CTaJIH MOXKHO NOJYYMTS JIMUIb HaYHHAaA C TeMnepaTypbI OTIYycKa 500°. Ananus 
peHTreHorpaMM KapOuHOH (basbl MOKa3adl, YTO IPH HH3KHX TeMIepaTypax cy- 
IeCTByeT TPHrOHabHbIH KapOuy (Cr, Fe),Cs, muHHu KOTOpOrO Ha PeHTreHo- 
rpaMMax IIpHCyTCTBYy!IOoT JO TemnepatypbI OTHycKa 600°. IIpu sto xe Temmepa- 
Type, Hapayy C MHHHAMM TpHroHambHOrO KapOuya, OTYeETIHBO HaOwoMaloTcs 
4 JIMHMH KyOuyecKoro KapOuya (Cr, Fe)esC,, KOTOpbIM MpHCyTCTByeT B CTaJIH 
3NIOTb JO KOHEYHOH Temnepatypbl oTMycKa 700°. CreqoBaTeIbHO, Ip BbICOKHX 
remuepaTypax OTNycka Ha peHTTeHOrpaMMaxX OCTAIOTCA JIMHHH TONbKO KyOnue- 
ckoro kKapOuya (Cr, Fe)esC,. PacueT pa3mMepoB KpHcTaJIMKOB kapOuya 
(Cr, Fe),Cs (puc. 1B) noka3bIBaeT, 4YTO C MOBBILMIeHHeM TeMIepaTypbl OTIYCKa OT 
590 40 600° mpoHcxoqHT yMeHbUIeHHe BEJIMYHHbI KLPHCTANJIMKOB STOO KapOuya. 
Pasmepbl KpHCTamIMKOB KapOuga (Cr, Fe)2sC, npu Temmeparype ormycKa 600° 
HM€IOT MHHUMA@JIbHbIe 3HAYeHHA HM C MOBbILeHHeEM TeMMepaTypbl OTMYCcKa YBeJH- 
-4HBaIOTCA. 

Hs anaiu3a MOMyYeHHbIX JaHHbIX cyleqyer, yTO B cranu 7X3 u 7X8 KapoOuy 
(Cr, Fe),Cs naunnaet oOpasopbiBaTBca B MHTepBame Temmepatyp 500—550°. 
B crana 7X18 KapOuy (Cr, Fe)2sC, BosHHKaeT B MHTepBane TemMepaTyp orT- 
mycKa 500—600°. 

Bo Bcex Tpex HcceqOBaHHbIX CTaNAX, He3aBHCHMO OT THA BO3HHKatlomlero 
H McyesalolerO KapOU a, MOKHO HAGMIOLAaTb OHO H TO Ke ABMEHHe: OOpasoBaHue 
HOBOrO KapOufla BeAeT K APOOMeHHIO KPHCTAaNMMKOB paHee BOSHUKINerO Kap- 
Ouga. Takoe ApoOeHe uMeeT MecTO TakxKe B KapOufe, KOTOpHI cymecTByeT 
AO KOHCUHBIX TeMNepaTyp OTMYCKa, KaK, HallpuMep, B cTamH 7X38. 

B yruepoqucrol w MajonerMposaHHolt cram Mp HH3KUX TemllepatTypax 
OTIyCKa pOCTa KPHCTaIJIMKOB KapOua WeMeHTUTA IIpakTHUeCKH He MPpOHCXOAHT. 
Ojuako C NOBBIMWeHHeM TeMMepaTypbl OTMYcKa HauMHaeTca MHTeHCHBUBIIt pocr 
KPUCTaJJIMKOB STOO KapOuya. 

OrcyTcrsue pocta KapOuyHbIX KPHCTAaIMKOB B HallMx OMbITAaX pH HHU3KUX 
remuepatypax oTmycKka (450—500°) xopomo cormacyerca c JaHHbIMH, MouyueH- 
HpiMa M. II. Ap6y3ospm (4). 

IJpv BOsHHKHOBeHHM HOBCrO CHelMaIbHOrO KapOuya STOT KapOuy HMeeT MHHH- 
MAJIbHBI€ pasMepbI KpHCcTanMKOB. J[poOmenve KpuCTaJWIHKOB panee cymlecTBo- 
BaBIIMX KapOHAOB MOXKHO OOBACHHTb TeM, YTO HOBbI KapOuy oOpasyerca Ha 
rpanume pasyena AByx thas —panee cymecTBoBaBiero KapOuqa Hu TBepyoro 
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acTBopa. Hospi kapOuy umeer, Kak IpaBHlO, OTMMYHBIH OT CyMecTBYyIONero 
capOuya OObeM. STO pasMuHe OObeMOB H MOET IIPHBeCTH K JpOOMeHHIO KpPH- 
‘TANJIHKOB paHee CyMeCTBOBABIUHX KapOHAOB pu OOpasoBaHHH HOBOTO Kapouya. 


s 
T\Hemponerposckuli Meramypruyeckuii HHCTHTYT Ilocrynuo 


uM. HW. B. Cranuna 29 XII 1955 


ee 


UMTHPOBAHHASA JIMNTEPATYPA 
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A. E. Baautep, Meranaypr, Ne 8, 3 (1940). ® H.@M. ILomosas 4. Dow lane 
‘OHOBA, 3ap. ma6op., Ne 3, 267 (1949). *M. Il Ap6Oysos, Bonpocst @usnKu meran- 
10B H MeTauIoBeqeHust, COopu. Hayyn. pa6or JIa6op. merannobusuxu AH YCCP; No 3, 3 1952). 
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Jloknage Akanzemun Hayk CCCP 
1956. Tom 108, N 6 


KPHCTAJIAOlPA®H 9 


tO. A. IINTEHKO, lr. B. BOKHW u akagzeMux H. B. BEJIOB 


PEHTTEHOMETPHYUECKOE HCCJIEJOBAHHE KPHCTAJJINYECKON 
CTPYKTYPbI UKAJIOBHTA 


Uxanosut Na2BeSi20, — pexkuli munepa, UpHypoueHHBti K UeOUHBIM 
lerMaTuTamM Kovpckoro nosyoctpopa. OrkppTeii B 1936 r. B. HW. Fepacumos- 
-KHM, OH Obl Ha3BaH B YecTb B. I]. Ukanospa. CucremaTruyeckoe peHTreHo- 
TpyKTypHoe HCceqOBaHHe UKaJIOBHTa HE MpOH3BOAUMOCb; B JHTepaType 
IMCCTCA JIMIUb yKasaHve Ha (YCTAHOBJICHHYIO peHTTeHOMeTPHYeECKH) NpHHaANex- 
10CTb MHHepasia K poMOnyecKOH cHHronuH (1). 

Munepam He BCTpeyaeTca B BU OfPpaHeHHBIX KPHCTaJIOB, H MOSTOMY pH 
{allieéM PCHTTEHOMETPHYeCKOM HCCJIeEAOBAHHH HCNOMb30BaIHCb  COBepINIeHHO 
IpOspadHble OOJIOMKH 110 BO3MOXHOCTH H3OMeETPHYHOH (OpMbl; pasMep 3epeH 
),3—0,4 MM B omepeuHuke. IOcTupopka KpucTasIMYeCKUX OOOMKOB Oblia 1e- 
IHKOM IIpoBeyeHa IPH MOMOMH «peHTTeHOBCKOH roHHoMeTpuu», 10 M. M. Ymau- 
*koMy H C. C. KeuTKa, — MeToja IOCTHPOBKH HeOrpaHeHHbIX HH WIOXo orpa- 
ICHHBIX KPHCTaJJIOB 10 NayarpamMMam (?). Pa3Mepbr 3uleMeHTapHOM sueHKH MH- 
iepasia OMpeeseHbI 10 peHTTeHOrpaMMaM KavaHHA HM YTOUHEHbI MO JasibHHM 
TPaXKeCHHAM Ha Ppas3BepTKAX HYVJICBbIX CJIOCBLIX JIMHUH; u3smyyeHHe K.Fe, 
(.Cu u K.Mo. UkanopuT oKa3asica poMO“YeCKHM MHHepawiom (Kaacc Jlay3 De,— 
nmm), HO TICeBAOTeTParOHaJIbHbIM: ABe eo OCH OWHAKOBHI B peyetax OWHOKU 
bITa, a=21,1-++-0,1 A, b=21,1-+-0,1 A uw c=6,87-+-0,03 A. M3 cHumMKop Kauya- 
IW BOKPYr MHaroHasel rpaHeH BbITeKaa WeHTPHPOBaHHOCTb BCexX panei 
IPTOTOHAIbHOH ayelku (F-pemerKa). Ilo yqembHomy Becy MHHepasia 2,66 ycra- 
{OBNeHO UHCIO equHH NazBeSi2O, B sTOH auelike, paBHoe 24. 

B kamepe «botorpapupospaHua oOpaTHol pemeTKH» (K@POP) Ha Mo-nsay- 
JCHHH Obi MOMYYeHbI pasBePpTKH CJIOeBLIX JIMHHH: HyeBan, 1-1, 2-9, 3-1 u 
i-q IPH BpallleHHH BOKpyr OCH C, a TakxKe HYJeBad — 3-H, BpallleHHe BOKPyr 
1. CucTeMaTuyeckve oracaHia B JuddppakUMOHHOH KapTHHe OHO3HaHO 


ypeyemumu PeopowcKylorpyiny wanoButTa Kak C3, B yctaHoBKe F2dd (°); 
pynna —6e3 IWeHTpa cHMMeTpHH (poMOny¥ecKad TremMuMopduA), HM mWosTOMy 
JUCJICHHO PaBHble OCH QU b OKa3aNHCb TONOJOMYeCKH Pa3sJIMYHBbI: TOJIbKO BAOJIb 
1€pBOli B CTPYKTYpe NpOxOAAT OCH BTOPOrO NOpAAKA, WU 9TO HAaMpaBJeHHe ABIACT- 
“4 TOIApHbIM. []nockocTb HaMyumelt cNaiHocTH UKanoBUTa coBmasaer c (100), 
r. €. WepMeHMKyAApHa K Q—NOMAPHOU 2-HOW OCH. 
MureHcuBHocTH OTpaxKeHHit OMCHHBAIHCb IPH MOMOMM WiKabl NOYepHeHUt 
13 35 Mapox. Ms Benw4yuH MHTeHCUBHOCTeli c yyerom cbakTopos Jlopenua Hu NOVA- 
)U3ANHOHHOFO Ob MOMYYeHbI CTpyKTypHbre akTopst | Fae |? Aa 880 HeTox- 
[eCTBCHHBIX petblekcoB. Tak KaK MaKCHMaJIbHbIM pasMep OOpa3syoB He Tpe- 
span 0,4 MM, NompaBKa Ha morsjomenHe He BBOJUNACb. IIpuBegenue BeMHUHH 
Font |? K CXMHOH (OTHOCHTebHOM) Wkasme ObIIO OCYINeCTBJIeHO MpH MOMOIMH 
JOKOBBIX PasBepTOK (BpallleHHe BOKPyr OCH @) M CHMMKOB Ka¥aHHA BOKPyr C. 
HeueHTpocuMMeTpHUHOCTbh CTPYKTYPbI WKasOBHTAa, OOJIbLIOe YHCO aTOMOB 
3 queliKe IPH OTCYTCTBHM TADKEJIbIX ABHJIMCb C€Ppbe3HBIM MIpeCHATCTBUEM AIA HC- 
~meqoBpaHua. BecbMa CyIeCTBeHHBIM, OHaKO, ObIJIO oOseruaiollee OOCTOATEJIb- 
TBO. YcmoBue yeTHocTH cyMM k-+/ Aaa oTpaxKenuli OR/ Morwo ObITh AeTamUsu- 
,0BaHO TIpH pasOuBKe Bcex pebiexcos Ok/ ua rpynup: k+l=4n u k+l= 
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=4n+2. Ecam 6bI Ha pasBepTKe OR/ MpHCyTCTBOBAJIH JMIIb pepseKCbl c YCLOBMaay 
kh+l=4 n, To MbI uMemH 6bI Jeno c WeHTpOCcuMMeTpHaHOK rpynnok D2, = Fddd, 
Tak Kak OCTambHbIe 3aKOHbI Noracauuii y rpyum Czy 4 D>n ouHakossl (°). Ha pas- 
BepTke O&/ pce pecbnekost c k+-/=4n--2 Obl OTHOCHTEJIbHO CaObIMH, H OSTOMY 
B HanOoulee CyLeCTBeHHBIX YepTaX CTPyKTypa UKasOBUTa AOJKHA OBITh WeHTPO- 
cuMMeTpHunoli c rpynmoli Di, . [Ipunas Kak MepBoe npHOmMxKeHHe, ITO pacioyo- 
2KCHHE ATOMOB B CTPYKTYpe OH3KO K WEHTPOCHMMETPHYHOMY, Ip JaJibHeHIeM 
HCCIeNOBAaHHH MOXKHO OblIO HHTePeCOBaTbCA He (PasaMH CTPYKTYPHbIX aMIVJIH- 
TYX, @ TOMbKO HX 3HaAKAaMH. 

M3-3a CHCTeMaTH¥eCCKH HHU3KHX 3HaYeHHH eCAHHHUIHbIX CTPyYKTYPHbIX aMIVJIH- 
TYR CA+Rk+/=4n-+2 mpuuim0ch OTKa3aTbCA OT MOMbITKH NPAMOYO OlIpeeeHHA 
3HAKOB AMILIMTY Ip WOMOMIM CTaTHCTHYeCKHX PaBeHCTB (110 MeTOAy COmocTaB- 
neHuk 11. M. Pymanopoii (4)), 4 MbI MOPJIM HCXOQUTb JIMIIb M3 WMarpaMM MeKaTOM- 
HbIX paccTOoAHu (matrepconosckHx). Tleppprt 2e cuuTes P(uwv) — npoeKunA 
xy WMarpaMMbl MexKaTOMHBIX BeKTOPOB — IIPHBeJI K HEOAHMAHHOMY PeSyJIbTAaTY: 
BMe€CTO MHOPHX Mellaloulux Apyr Apyry uHKos (B ayeiiKe 48 aromos Si u 48 Na) 


Ha TIDOCKIWH HMEJIOCb JIMIIb HeOObwIOe FHCJIO peskuxX MaKCHMYMOB. QTO HeJIb- | 


39 ObIMO OOBACHHTh TOMbKO HasIOXKCHHEM M€KATOMHbIX BEKTOPOB B CHJIy CHMMeT- 
PHM MWOCKOM rpynubl, H ECTECTBEHHEIM ObIIO MIpeqMONOReHve, YTO Ooee «TAKE 


Jibie» aTombl (Si, Na) pacmoularawoTcaA 10 BbICOKO CHMMe€TPHYHOMY MOTHBY C COO- | 


CTBCHHOM CHMMeTpHeH, 3HAYHTeJIbHO MpeBbiualolje cumMMeTpulo Fddd u nosTomy 
CO3 aloe MHOPOKpaTHble HaJlOKCHHA MCKATOMHbIX BEKTOPOB H, B IepBy!lO Oye- 
peqb, BekTopop Si—Si. IIpamaa paciuimdpoBka NaTTepCOHOBCKOM JMarpaMMBbl 
BCe K€ OCTABasaCh 3aTPyYRHHTeNbHOM NO TOM NpH4YHHe, YTO B OOpasOBaHHH Kaxk- 
Oro H3 MHKOB 3aBEOMO YYaCTBOBAJIH BEKTOPbI Mey HeSaBHCHMbIMH aTOMAaMH. 

To e€QHHCTBO IIpHHUMNOB CTPpOeCHHA CHIMKATOB, KOTOpOe ObIIO BCKPbITO 
B pesyubTaTe paOoT 3apyOe@KHbIX H COBETCKHX ABTOPOB, JeaslO eCTecTBeHHbIM 
oOpalleHHe K H3BECTHBIM CTpyKTypaM CHJIHKaTOB B MOWCKaX KPHCTaJJIOXHMH- 
yeCKHX aHaJOrHi, IpHyeM HaHOombuIee BHAMAHHE ObIIO YeJICHO Kap KaCHbIM CHJIH- 
KaTaM. Boba BepOATHOCTh TpeXMePpHOH BA3H U3 TeTpas—qpoB SiO, u BeOQ,y 
B CTPyKType 4KaJIOBHTa CleqyeT Ipexkye BCero H3 SOpMyJIbI STOTO MHHepasa 
(NazBeSizO,): o6bequuus Si c Be, mpl mpuxoqum k (Si+Be): O=1:2, aHanoruuHo 
TOMY KaK B KapKaCHbIX aJIIOMOCHIHKaTax Bcerya (Si+Al) : O=1 : 2. Upy- 
HM yKa3aHHeM Ha KapKaCHOe CTPOeCHHe UKaJIOBHTa ABJIAeTCA OOMbUIOe CXOI- 
CTBO ero (PHSHYeCKHX (BKIOUaH ONTHYeCKHe) CBOHCTB Cc (PH3MUeCKHMH CBOH- 
CTBaMH IIpefCTaBHTeseH pyMMbl aJsIIOMOCHJIHKaTOB. 


[Ipequonaraa, TakuM OOpa3s0M, KapKacHOe cCTpoeHwe 4KasOBUTa HW yuu 
THIBAA Pe3ybTaTbI CHHTe3sa P (uv), Obl MpOMsBeAeH KPHCTasMOXHMHIeCKHH 
aHaJIH3 BbICOKOCHMMETPHYHbIX KapKaCHbIX CTPYKTYP, OXHUM H3 pe3yJIbTATOB 
KOTOPOrO ObLIO OOHAPYXXeHHe HCKJIOUHTEIbHO MpOcTOrO COOTHOMIeHHA MexkLy 
pasMepamH a,b uc s4¥eliKH UKaJIOBHTA H peOpOM IJIEMeEHTAapHOrO kya (a=7,16 kX) 
8-KpHCTOOaMUTA! Aqx= Duy S3Aqp UW CuxAxp. TOT BbICOKOCHMMeTPHYHBIM MOTHB, 
KOTOPbIM JOMKeH (COrmacHO MWaTTepCOHOBCKOM MpOeKUMH) JIe@KATb B OCHOBE CTpoe- 
HAA UKAaJIOBHTa, TAKHM OOpa3sOM, BeCbMa BePpOATHO, Ob KpPuCTOOaHTOBBIM, 
(purypuHpytoului BO BCeX KPHCTaIMOXHMHYeECKHX PlaBaX KYpCOB MHHepavJiOrHH. 
Bausoctb oObemMos Ha | aToM KHCOpoya B CTpyKTypaxX UKaOBHTAa HU B-KpHCTO- 
Oanuta (21,2—22,5 A*) nogrBepAusia CyUIeCTBeHHOe 3HaueHHe aHaJIOrHH, Mpo- 
BOAMMOH Me@xXyY STHMH JBYMA MMHepanamu. 


CrpykTypHaa OnH380cTh —CXO{CTBO OCHOBHBIX JeTamell — uKaoBuTa u 8- 
KPHCTOOAaIHTa TMOHOCThIO MOATBEPAMMAaCh B pesybTaTe MOAPOOHOTO aHamH3a 
mpoekuuu P(vw)u paspesos P(uv0) uv P(uv'/,): Bce CKOAb-1H60 3HAUHTeAbHBIe 
MaKCHMYMbl yKa3aHHbIX P-~pyHKUMH NoOyYHH yAOBMeTBOpUTebHOe OOBAC- 
HEHE, CCIM MPHHATb, YTO aTOMbI Si (4 Be) B UKamOBHTe pacnonaraiorca (pH- 
OIWKEHHO) TO «asIMa3HOMy» 3aKOHY sueliku KpMcToOasIMTa, MOBTOPeHHO 
3x3=9 pas, woubr xe Na* Haxo_aTca B WeHTpax saBeCOBCKHX MOJHIAPOB, 
CO3MaloWHX BTOPylo aJIMa3Hytlo pellleTKy B CTPyKTypaxX, NOMOOHbIX B-KpucTO- 
Oanuty (cM. puc. 1). Takum o6pagom, crpyKTypa UKaJIOBUTAa OKasamacb «IIPOH3- 
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3ONHOM> OT CTPYKTYPbI BbICOKOTeMMepaTypPHOrO KpucTOOamHTa, MpHyYeM coxpa- 
H€HHeE B UKAaOBHTe «aJIMaSHbIX» TOCKOcTeli d KpucTrobamutTa (O;’—Fd3m) 
3 coriacuu c M. Bioprepom u H. B. Benosnim (°°), mopmexno 3a coboli He06- 
COAHMOCTb YTPOCHHA COOTBETCTBYIOUINX (a 4 J) NepHooB HAeHTHUHOCTH 0 cpaB- 
A€HHIO C AYCHKOH KpHCTOOaIUTa. CaMO paspelleHHe CTPyKTYpbI UKaNOBHTa TeM 


Puc. 1. Crpyxrypa BbicokoremmepatypHoro Kpucrobanuta. A — yxnanKa («anMasHasy) 
M3 MYCTYIOMMX JIaBECOBCKUX NOMHSXPOB AByX OPpHeHTauuH Ha 4 ypoBHAX Reon) 
Jiasa ACHOCTH Ka?KbIt NOHSLP SHAYHTeEbHO CKAT, YTOObI BLICTYMMJIM TMOJM9APbI C HHIK- 
HHX ypoBHel. Ha camom fete y nommaapa 2 HaknoHHas 6-yrombHad rpab ABMIAeTCH 
oourel c nomHazpom J, 4, cleqoBaTetbHO, Nomue—p 2 B HeHCKaxKeHHOM npoeKUHH Nos- 
HOCTbIO Nepekpbit. 5 — nempepbiBublii KapKac (BAa3b) us Si-rerpasnpos Ha 4 BbICoTax. 
Kaxjbili Terpasip pacnonoxKeH Ha HMEeIONIHM TOT 2Ke HOMep saBeCOBCKHM MomHaqpoM 
u3 puc. 1A. B — tpu Si-rerpasazpa u 2 mapecopcKux HOMHIApPa BAO OMHOTO us pebep 
auJleMeHTapHoro Ky6a 


SAMbIM B OCHOBHOM CBeJIOCb K OMpeAeJIeHHIO MOTHBOB, M0 KOTOPbIM B y]eBATe- 
JEHHOH AYCHKe CTPYKTYPbI KPHCTOOaNHTa MpoucxoquT 3amemenue 1/; aTOMOB 
Si Ha Be uw 3anonmHeHue aTomamu Na 2/3 o6ulero 


WUCia JIABECOBCKHX TOJHIAPOB, MYCTyIOMUX B Ta6Oauna 1 
SeTpYKType KpucToOamHTAa. 

B pesyuibTaTe noqpoOuoro KpHcTaoreomert- ‘Agen . F . 
HYeCKOTO aHasH3a Oblia NOMyYeHa HaHOosee 
3eEPOATHAA MOJeb pasMelleHHaA aToMoB Si, Na 
i Be B ctpyKtype. Ha ocHopaHHH BbITeKarolyHx Be, (8) |0 0 0 
43 CONOCTaBJICHHA CO CTpyYKTypoOH KpucToOasH- Bey; (16) | 0 0733. 10 
ra UeaIbHbIX KOOPAHHAT OOJICe «TAXKEJIbIX» ATO- Si; (16) | 0,346) 0 0 
“op Si u Na 6blH ompeyemeHbI 3HaAKH Fypo (120 Siz; (82) | 0,074) 0,093 |0, 25 
3eHYHH) H 3aTeM TIpoBeyeH pA TMocweqoBa- Na, (16) |0,154/0 0 
eJIDHBIX MIpHOmMKeHHH Dypbe — npoekuHH Nay; (32) | 0,074] 0,093 |0,75 
JIEKTPOHHOH TJIOTHOCTH IIpH syye 3peHHn O, (16) |0,125]0,125 |0,125 
3]OJIb KOPOTKOH OCH C. Ilo sTHM CHHTe3aM yja- O,, (82) |0,04 |0,03 0,16 
IOCb ONPeeJIHTb KOOPAMHAThl X H Y aTOMOB ° Oy7(82) |0,03 }0,13 0,37 
i uw Na B pamkax rpynubr Fddd; Koopqunarpl z Oj;y(82) |0,13 |0,06 0,37 
IbIIH ONPeeJIeHbI paHee IPH aHaH3se JMarpaMM O,, (32) |0,20 |0,04 |0,66 


{2XKATOMHBIX BEKTOPOB. YCTaHOBJIeHHOe pasMe- 
neHue atTomos Si u Na B ayelike xOpomio cormacoBaJIOCb C NHKaMH Ha MWaTTepco- 
{OBCKHX IIPOeKI[MAX H paspesax. He umes BOSMOMKHOCTH OMPeCMUT KOOPAMHATHI 
TOMOB KHCOPOJa U3 COOTBETCTBEHHBIX HEYCTKHX MMKOB Ha MpOCKUMAX SJICKTPOH- 
[OH MJIOTHOCTH, MbI OOpaTHJHCb K TEOMETPHYCCKOMY aHaJIM3y H HHTCHCHBHOCTAM 
TPAKeHHIT NOM MaJIbIMH yruiaMH >, B pesybTaTe Obl HaliyeH HavOomee Noj- 
‘OAMLHH BapHaHT pa3MelleHHs aTOMOB O B A¥eHKe; OJHOBPCMCHHO TOT XKe aHa- 
143 NOKa3as1, UTO HEKOTOPble MEXKATOMHBbIe PaCCTOAHUA B MOMYYeHHOH WeHTPOCHM- 
[eTPHUHOH CTPYKTYPe OKAa3bIBAHOTCA 3AHMWKEHHbIMA HW YTO B PpaMKaX TPylITibl 
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Dz, HEBOSMOKHO JOOUTHCA YJIVUIWeHHA KOOPAMHAT, He Bayada B NpOTHBOpen 
C JJaHHbIMH sKcriepuMenta. TlomyyeHHble pesymbTaTbl yKasasH, TAKUM OOpasoM 
Ha OOA3ATEJIbHOCTh CHH2KCHHA CHMMETPHH CTPYKTYPbI, OHAaKO OT OlpeACveHH: 


Ooee TOUHbIX HeICHTPOCHMMETPHUHBIX KOOPAHHAT B paMKaX ‘Tpyliilibl Gi 
IpHisoch oTKasaTeca. B Ta6a. 1 mpuBogqaTcH (ufeatH3sHpoBaHHbIe) KOOp 
J(MHaTbI ATOMOB B CTPYKTYpe UKaJIOBUTa (CHTPOCHMMeTPHYHOe NPHOMM2KeHHE— 
rpynna D>, —Fddd). 
Y NOBJIETBOPHTeIbHad CXOJMMOCTb SKCHCPHMCHTAJIbHbIX HW PaCueTHbIX 3Ha 
yeHHt Frro U Farge (q0 sin 9/A =0,45) no_TBepAuaa MpaBuJIbHOCTb onpe tee 
OCHOBHbIX UepT CTPYKTYPbI, KOTOPy!oO MOXKH 
ONHWCaTb CJIeEYIONMM oOOpasom. VIDy RT 
YKaJIOBHTa ABJACTCH MPOH3BOJHOM OT CTPpyK 
Typbl $-KpucTo6asutTa (puc. 1). SanomHeHH 
2/5 OOmlerO UYHCa MaBeECOBCKAX TMOIH3SApO 
aTtomamu Na, 3amemenue 1/; aTomos Si Ha B 
OOYCJIOBJIHBalOT YTPpoeHHe NMepHOOB a HU 
YKaJIOBUTa 10 CpaBHeHHIO Cc peOpoM 3auleme 
TapHoH ayeHKu £-KpHcTOOaIHTa H OHOBP 
M@€HHO BBI3bIBaIOT HeOOJIbINHE OTKJIOHCHE:! 
KOOPJHHaT BCeX ATOMOB OT HeabHbIX. Len 
PbI NYCTbIX H€CKOJIBKO UCKa%KCHHbIX JlaB 
COBCKHX TOJIH3pOB cocpeOTOYeHbI B 4 TG 
CKOCTAX, pacceKalomjux sauelixy || (100); é 


ANG’ Ya 
O58 
PON 


; 3THX XKe MJIOCKOCTAX paciOararoTcA BCe aTO} 
pe 2. Crpyxtypa uxanosuta. IIpo- yr Be (puc. 2). Takum o6pa3om, «mycTble 
nouaga te TlowssAnta ciel Aanenole con || (100) pas6uBatoT cTpyKTypy Ha laKeTb 
ckue nommegppl. B samrpuxosanupx  C Coulee MOTHbIM 3alOJHeHHeM BHYTPH M05 
pacnonarawrca KatTuonpt Na, cper- cCJleqHHX. Cubl BHYTPH «IYCTIX» CI0eB (CBA 
La eiep ie dag ae eie ee 3H Be —O) cmna6ee, 4eM CHJIbI BHYTPH Ma 
Delrerpeeipnle tranenannoabociton: keTos (cBxasH Si —O u Na—O), vag H OUD 
TopedMe MOTHBa Blob ocw a u 6 JIACT CpeMHIOIO MO KayecTBY CNalHOCTb 4Ka- 
uMeeT MecTo Ha 13-M coe 43 MOmHaZ- JIOBHTa MapammembHO (100). Kak arompr Si 

PoB Tak H Be HaxoOjATCH B TeTpasqpax, oOpa- 

SYIOWIMX HeIpepbIBHY!O BA3b, TOAOOHYIO BAS 

v3 Si-rerpasypos B 6-KpucToOanute. Ilonaganue Na B maBecoBpcKHe NOM9Apbi 
AelaeT erO KOOPAHHAaHOHHOe YHCIO paBHbIM 12, OHaKO yKa3aHHble HCKa4 
XKCHHA U€abHOrO KPHCTOOAaNHTOBOrTO MOTHBA JOJKHbI YMCHbIUHTb 3TO KO 
OpqHHauMOHHOe uucno yo 10—8. 
7\e1aa yyapeHue Ha ofMHakOBO pom aTomos Si u Be B HempepbIBHOM Kap- 


Kace (Ba3H) M3 TeTpas_poB, MBI AOMKHbI (OPMYJY YKaOBUTa 3anuCbIBaTb B 
Bpuge Naz[BeSi2Q,]. 


Ilocrynuao 
22 II 1956 
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# 
AJIKAJIOH]bI JIYHOCEMSHHHKA JIAYPCKOFO (MENISPERMUM 
DAHURICUM DC) 


(II pedcmasaeno akademuxom A. JI. Kypcanosem 6 II 1956) 


i 


MAHHHKOBbIX (Menispermaceae) — MHOroueTHee TpaBAHUCTOe pacTeHHe, WUpPOKO 


JIyHoceMAHHUK jaypckHH (Menispermum dahuricum DC) cem. .yHoce- 


aclipoctpaHeHHoe B Bocrounol Cu6upu u ua JlanbHem Bocroxe. Konjo u 
Haputa (*) BbIAeIHIM M3 JyHOCeMAHHMKa JaypcKoro amKaony Jaypuunn — 
2XKeTOe aMopdHoe BellecTBO cocTaBa C;,H,,N,O, c T. ma. 115°; [x]p —139° 
4B cnupte). [losquee 9TH Ke aBToph! (*) BbIeIHJIH H3 JTYHOCeMAHHHKa JaypcKoro 
alKaOHR TeTpaHApHH — KpHcTasMyecKoe BeljecTBO cocTaBa C3gH4y.N,O, 
<7. mn. 217°; [x]p +263,1° (B xmopocbopme). 

JjanbHeBocTouHon aKcneyuuHeH BcecorosHoro Hay4HO-HCCuIeqOBATe/IbCKOTO 
MHCTHTYTa JIEKaPpCTBeHHbIX HW apoMaTuyeckux pacrenuH (A. V1. U[perep) B 1950 r. 
OblIH COOpaHbl Hay3eMHaa Macca H KOpHeBHIa JIyYHOCeMAHHHKa J[aypCKoro; 
B pe3yjIbTaTe aHaJIH3a ObIIO YCTaHOBJICHO, UTO BCe OpraHbl STOO pacTeHHsA Co- 
AepKaT alKaJlOn bl. 

MccnmeqoBannto NoyBepraducbh pactenua, coOpanupie B 1954 r. (H. A. Menp- 
HHKOB) B (asy TwOqoHomeHHA Ha JlambHem Boctoke. AsKamouybl BbIJeIAIHCb 
pa3jeIbHO H3 HaJ3eCMHOH MaCCbI H KOPHEBHIL C KOPHAMH. 

H3pseyeHHe aulKaJIOHJOB H3 CbIPbA MPOBOAHMOCh JHXJOPITAHOM B aMMHAauU- 
Holi cpege. M3 quxsopsTaHOBorO 3KCTpakTa aJIKaJIOHAbl W3BIeKamuCbh 10% 
cepHOH KHCJOTOH, KHCJIBIC PaCTBOPbI aKaNOMAOB NOMMeayHBaMCbh Mp OXx- 
JaKCHHH aMMHaKOM H aJIKaJIOHJbl CHOBA H3BJIeKaIHCb JUXJIOPSTAHOM, 3aTeM 
KHCJIOTOH HM B NocweyHeH cTayuH xopodopmMom. Xwmopo*opMeHHbIe pacTBOpbI 
AJIKANOHJOB OO€3BOXKHBANHCh O€3BOJHbIM CysbaTOM HaTpHaA, Tocie PHIbTpO- 
BaHHA pacTBOPHTeb OTTOHAJICA Ocyxa, a aJIKaJIOHbI CyWHIHCh npH 50— 
60°. B pesymbTaTe Tepepa6oTKH BbIIIeH3JIOAKCHHBIM MeETOJOM H3 56 Kr TpaBbl 
JIYHOCeMAHHHKAa nowyueHo 166 r cyMMbI aJIKaJIOHQOB; BbIXOA aslKaIOH OB 0,3%. 
CyMma aJIKaJIOHJOB Hayi3eCMHOH MaCccbI JIyHOCeMAHHHKa JaypCKOro MpeycTaBsAaerT 
©o60 MOpOWOK KOpHUHeEBOrO UBeTa, XOPOWIO paCTBOPHMbIH B XsJOpodpopme, 
cnmupTe, YacTHYHO B supe H STHJaleTaTe H MOYTH HepacTBOpHMbIH B Boze. 
Tlocme MHOrOKpaTHOH KpHCTaM3alMH CYMMBI aJIKaJIOHQOB W3 STHMOBOrO S—pH- 
pa Obl MONYYCH HHYMBUAYAbHbI aTKANOU, KPHCTAIHSYIOUMHCA B Bue HII, 
coOpaHubix B 3Be34bI. Ankas0uq WlaBusaca mp Temmepatype 161—162°. 

0,2000 r Bemectsa, 20 ma cnupta, J 1,9 au; «—1,0°; [x] ,—78,9°. 
0,4652 r Bemecrsa, 18,6 ma cnupta,/ 1,9 mu; «—3,75°; [~] p>—78,9°. 


Byay4v mepekpHcTalM30BaH H3 STAaHOa, alKaNouy naapusca mpu 181— 
182°. Amkanouy XOpowlo pacTBopsetca B XOpodopMe, MeTaHowle, OyTaHoue, 
pacTBopax meloueli, yMepeHHO B OeH30Ne HM STHIOBOM acpupe, MvIOXO B Boye H He 
pacTBopsxerca B NeTpomeinom supe. BaiyeneHHbI HaMH aJKaOU] 10 CBOHM 
CBOHCTBAM OTJIHUaeTCA OT paHee H3OJMPOBaHHbIX M3 JIYHOCeMAHHHKAa JaypCKoro 
Jaypuuuna u TeTpaHpuHa HW AVIA STOPO pacTeHUA ABJIACTCA HOBbIM OCHOBAHHEM. 

B pesymbrate 9JIeMeHTapHOrO aHasH3a Obl YCTAaHOBMeH COCTaB asIKasOusa: 


Hafineno %: C 67,11; 66,99; H 7,14; 6,98; N 4,02; 4,16 
Bpruncseno %: C 67,50; 7,40: N 4,09 
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[uypokcuabype rpynmbr mo LepepuTHHoBy: 
Hatiqeno %: OH 8,01; 8,33 
Botyucseno %: OH 7,04 


Meroxcuabubie rpyunbt m0 Pubexy: 


Halineno %: OCH, 17,44; 17,80 
Buruncneno %: OCH3 17,10 


TakuM O6pa30M, aJIKaJIOHJ, BbIeJICHHbIM U3 JIYHOCCMAHHHKa JlaypCKOr"O. 
uMeeT cocTaB CygH.4O,N-1/.H20 u cogep2kut 2 MeTOKCHJIbHbIe HW | rHy{pOKCHIb 
HY10 Ppylllly, Ha OCHOBaHHH Yero pasBepHYTY!O (POpMY.IY CFO MO?KHO I1peCTaBHTH 


CJICLYIOULMM OOpasoM: 
C,,H,,NO(OCHs),0H -4/2HO. 


Bobi MOuIy4eH PAX MpOHSBOAHbIX aKaNOUa HU ONpeeeHbI HX TemlepaTyp 
IJIaBJIeHHA. 

Cocras, (pu3HKO-XUMMYeCKHE KOHCTAHTHI al KaJIOW a U CFO MPOWSBOAHbIX Ja 
HaM OCHOBaHHe YTBepxXKaTb, ATO aJIKaJIOHA, BbIAeeCHHbIM HaMH, HAeCHTHYeH! 
asIKaOH{yY CHHOMeHHHY, BbIqemenHomy (*,4) H3 BOCTOUHOaSHaTCKOrO pacTeHH 
Sinomenium acutum, koropoe B CopetcKom Corw3e He Mpouspactaer. 

B tra6n1. 1 mpupeyeHbl (bu3HkKO-XHMHYeCKHe KOHCTAaHTbI Halero asiKanOua 
M CHHOMeHHHA. 


Taoanuna a 


Ankanouy, JlyHOC€MAHHHKAa 


HaypcHoro CHHOMeHHH 


Bpytto-dopmys1a CygHo4O4N -3/,H2O CygH2304N 
Mou. Bec Hatigeno 349,90; 329 
BbIUHCIeHO 338 
T-pa nuaBleHua 161—162° (a3 adupa); 163 vw 181° 


181—182° (u3 cnupta) 


[2], —78,9° (B cnupTe) —78,9° (B cnupTte) 
XaAopruypat T. TW. 229—231° Zoi 

[@]p —82,0° (B Boge) —82,4° (B Boze) 
Bpomrugpat T. ma. 229—231° 234° 
Voprumpar , , | 232—233° PI 
Hurtpar ee ahs 214—218° 215° (c pas0x%x.) 
Cyabpat sa: {80-—184° (c pasn0x.) — 
ep xnOpaiaeen ms AGA a 
Iluxpat Pape 159—162° ~140° 
IIuxpononaT , , 94—95° — 
XsopayparT , , 175—177° — 


Kpome CHHOMeHHHA, H3 TpaBbl JIYHOCCEMAHHHKA BbIJeICHO B HEOOMBINOM KO- 
JMYECTBE OCHOBAHHE C T. MI. 227—229°; [x] —120° (B nMpuyAuHe), 43 KOpHel # 


KOPHCBHU JIVHOCCEMAHHUKa BbIJeJIeCH aKaJIOnHy Aaypuuun, 


Bcecow3Hblli HaydHO-ucceqOBAaTeIbCKHE 
HHCTHTYT JI@KAPCTBeHHbIX pacTreHHit 


1H Kondo, -S. Nera 
rita, J. Pharm. Soc. Japan, 49, 103 (1929). 
k-ajam-a, Chem. Zbl., 3, 
991 (1920). (uutup. no (°)). 
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Chugai-Iji-Shipo, 959, 


Hornage Akagqemun Hayk CCCP 
1956. Tom 108, Ne 6 


XHMH jl 
WM. HW. KOPHHJIOB u H. Fr. BOPHCKHHA 
: # 


AMATPAMMA COCTOSHHA CHCTEMbI THTAH — )KEJIE30 


(II pedcmasrzexo axademukom H. Il. Bapdunoim 18 I 1956) 


PaccmorpeHutd BONpOCOB XHMHYeCKOTO B38aNMOJelicTBUA THTAHa C J{pyruMH 
SIEMCHTAMH TlepHOAuyecKOH CHCTeMbI NOcBAWeH pax pador (+,*). J[uarpamma 
COCTOAHHA THTaH — 2Kee€30 CO CTOPOHbI THTaHa H3yyasacb MHOrHMH aBTOpaMH 
3°). B sto cucTeMe CO CTOPOHbI THTAHa aBTOPbI OOHAPYXUJIM IBTCKTHKY, OTBe- 
qariouly1o 32% Fe u temmepatype 1060—1085°, meranauyeckoe coeqyuHenue TiFe 
(54% Fe), umMeromee 0OObCMHO-LeHTpUpOBaHHY!0 KyOUYECK Yio pellleTKy C rapamet- 
DOM 2,982 A. 

IIpu 15—17,5% Fe wu 585—600° 8-rBepgpili pactBop TuTaHa pacnayaerca 
SBTeEKTOHAHO Ha %+TiFe. Hannune coequnenua Ti,Fe, o6nHapyxeHHoe HeKOTO- 
PbIMH aBTOpaMH (°,”), MOCIeYIONLMMH paOoTaMH He NOTBepxaeTca. Co CTOPOHBI 
wKeesa 9Ta JMarpaMMa COcTOSHHA u3yyamacb JlamopTom (*), ycTaHOBHBLUHM 
XHMHYeCKoOe coequHeHHe TiFes, oTBeuatomee 22,2% Ti u T. na. 1400°. Bonee 
NOSHHMH paOoTaMH HasH¥He STOO COeAHHEHHA He ObIIO MOATBep»xWeHO (4,°). 

B HnactTosilee BPeMA HET €J[MHOTO MHECHHA O XapakTepe OOpas0BaHHA coequ- 
HeHua TiFe. Hexoropbie apToppi (*) mpeyqmouaraioT, YTO OHU OOpasyertca 0 MepHu- 
TeKTHYeCKOH peakiuu mpu 1317° nu 54% Fe, apyrue (°), curator, uTO coequHe- 
Hue TiFe ycToliuHBo HIb pH BbICOKHX TeMMepaTypax. 

B wactoamel padOote Oba MocTaBseHa 3aqaya H3yYeHHA j[MarpaMMBI Co- 
CTOAHHA ITOH CHCTeEMBI B OONACTAX XHMHUeCKHX coeyquHenH TiFeé u TiFe,, a Takxe 
yCTaHOBJICHHA TpaHHUbl UpeAeMbHOM pacTBOPHMOCTH THTAaHa B Kewese. Juarpam- 
Ma COCTOAHHA CcHcTeMbI Ti—Fe HaMH H3y4asacb MeTO,aMM TepMHUeCKOrO, MH- 
JaTOMeTPpHYeCKOrO, MUKPOCTPyKTYPHOrO, PeHTTeHOCTPpyKTYPHOrO aHaJIH3OB, 
a TakxKe TBepAOCTH H MUKpoTBepyocTH. HMcxoQHbIMH MaTepHasJiaMH JIA CMIAaBOB, 
OoraTbIxX THTAaHOM, CJIYKUIIM NOPOWKA ruyApuAHOoro TuTaHa (99,2% Ti) u BoccTa- 
HOBJeHHOrTO Boopoyqom xKese3a (99,6% Fe). TIpeqpapurembuo cmpecco- 
BaHHble WH CieyveHHble OOpaslibl WaBHJIMCb B BaKYyMe B BbICOKOYACTOTHON Teun. 
CnuiaBbl, 6oraTbie Kee30M, TMaBUJIMCb H3 WIMXTbI TOPO %Ke cNeyeHHOrO THTaHa 
HW 2%ele3a apMKoO. JIuTbIe cMaBbl NOABeprasIuCcb TepMuYeCKON OOpaoorKe N10 pe- 
muMy: mpH 1000° —100 4ac., mpu 800° —24 yaca, mpu 550° — 1000 yac.; 
NpOM@XKYTOUHIe H OKOHYATeIbHOe OXNaKeHHA C Meybto. Kpome Toro, Bce 
CaBbl ObIIH H3y4eHbI Moce 3akao0K c 800 u 1000°, a Takxe Jia ONpeseeHHA 
TpanuUbl MIpeseMbHOM pacTBOpHMOCTH THTAHA.B Heese NPOBEeHa 3akaJKa pAja 
enaBos c 500; 800; 900; 1000; 1100 u 1200°. 

Ha puc. 1 mpeyctapena quarpaMMa COCTOAHHA CHCTeMbI THTAaH — 2Keseso 
0 JIaHHBIM HCCeOBaHHH MPHBeeCHHbIMH BbIMe MeTO]aMH. 

Jluarpamma [JlaBKOCTH CHCTeMbI Oblia MOCTpOeHa Me€TOJOM 3allHCH KPUBbIXx 
oxulaxkyeHua Ha mupomerpe H. C. Kypuakosa. TepMuyeckHit aHaJIv3 CmaBoB 
MpOBOsMICH MYTeM MaBKH OOpaslloB B BbICOKOYACTOTHOH NeyH B TOKe aprona 
¢ IIPHMeHeHHeM MaTHHO-IaTHHOpOsMeBOl TepMonapbl. B paOore ycraHoBseHo 
HaJIMUHe JBYX MeTaJWIMUeCKHX COeAMHEHUH TiFeu TiFe, W1aBaAMAxcs C OTKPbITbIM 
MakcumyMom. B cucreme THTaH—xKeues0 coequHeHHa TiFes He OOHapyxeno. Tem~ 
nepatypbl muiapsenud TiFe u TiFe, HaliqeHbl, COOTBeTCTBEHHO, PpaBHbIMH — 1500 
u 1480°. OnpeyenenHad HaMH SKCIICPHMECHTAJIbHO TeMMepatTypa MlaBseHHA CO- 
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equHenua TiFe 1500° mpumMepHO COOTBeTCTBYeT lpeqcKka3aHHOH TeOpeTH4UeCKH, , 
HCXOA# M3 KPHBOH U3MeHeHMA TeMMepaTyp TWaBJeCHHA METAJJIMYeCKUX COC - 
HeHHE 2Kese3a C QIeMeHTAaMH TepHOAMYeCKON CHCTeMBI (°). Hasmune B CHCTeME } 
coequHenui TiFe u .TiFee onpeyenseT OOpas0BaHHe TpeX SBTCKTHK, OTBCYAlO- } 
IMMX OJHOBpeMeHHO! KpucTaimusauun pas: S+-TiFe, TiFe-++-TiFez u TiFee+«. 
Temnepatypbl MulaBJIeHu 9TAX SBTEKTHK PaBHbl, COOTBETCTBCHHO, 1100, 1280 
a 1298° u orpeyaror cocTaBaM 32; 62,5 u 82,5% Fe (HamMuMe 9THX SBTCKTHK OT- 
YeTIMBO JJOKASbIBaeTCH MHKPOCTPyKTYPHbIM HCCwIeOBAHHeM CIIJIaBOB). 

B o6actH xumuyeckoro coequHeHua TiFe naOstojaioTca OCTaHOBKH Ha KpH- 
BbIX OXJIaKJCHHA IIpH TeMMepaTypax HwXKe TeMMepaTypbI ero MaBJIeHHA, MPH 
MepHo mpu 1340—1360°. Stor Bompoc HamMH MOApOOHO He H3yyeH, HO MO?KHO 


60 667 70 80  S%0am% 


TiFe+TiFe, 
| 


mR — — ~ — — ee 


G0 $0 bee% 


pPrca 


MpeMOoaratb, YTO STH OCTAHOBKH OTBeYAIOT MOMHMOPPHOMy MpeBpallleHHio 
coequHeHun TiFe. Merogom yucdbepeniuambHow 3amHcCH KPMBbIX HarpeBaHus 
Ha mupometpe H. C. Kypuakopa 6piia onpeyemena TeMMepaTypa SBTEKTOHAHOTO 
upeppameHua Ba. Ona, 10 HalIHM JaHHbIM, paBHa 615°, a no mHTepaTypHbIM 
uctouHHkam (2 ®) 585—600°. | 

Jlanubre MHKPOCTPyKTYPHOrO aHasIH3a COrmacyloTCca Cc AMarpaMMOH WlaB- 
KOCTH 9TOM CHCTeMbI. XuMuUeCKHe coequHeHuA TiFe wu TiFee orseyator cocTa- 
Bam 53 u 70 Bec.% Fe. Pentrenorpaduyeckue UcceqOBaHHA OTOXKKEHHDIX CMIa- 
BOB MOJTBEPAMIM Haye B CHCTeMe THTaH — 2KeNe30 ABYX MeTaJIMYeCKUX 
coeyuHennit: TiFe u TiFee. Tem 2xe MeToqOM JOKa3aHO OTCyTCTBHe COeqHHeHUE 
TisFe u TiFes B sTof cucreme. } 

XoOTA CHcTeMa THTAH — XKele30 H3yuamacb MHOrHMH aBTOpaMH, OHaKO 
BONPOC O paCTBOPHMOCTH THTaHa B &-Fe u ee TeMMepaTypHad 3aBHCHMOCTb OC- 
TaBasICA OTKpbITHIM. B cBa3H C STHM BOMpoc Hamu Ob UsyyeH NOApobHO. Pac- 
TBOPHMOCTb THTAHa B Kemese M3y4aaCb MeETOJOM 3aKaJIKH C PpaSHbIX TeMIepa- 
Typ. B pesyaprate HallMx UCCIeOBaHHH BepBble ycTaHOBeHa rpaHula mpe- 
J{€bHOH PaCTBOPHMMOCTH THTAHa B &->Keese B 38aBHCHMOCTH OT TeMMepaTypbl. 
IIpu 1200° npeyenbuaa pacTBOpHMOCTb THTaHa B 2%Keese, 10 HallHM JaHHbIM 
cocrapaser 12% Ti; np 1100°—8,5% Ti; npn 1000° —7,5%Ti; mpx 900°— 
5% Ti; upx 800°—4%Ti; npa 500°—2,5%Ti. DRT BM 

_ SHAYHTeIbHOe TOHMKEHHE PaCTBOPUMOCTH THTAHAa B 2xKeese (c 12 Jo 2,5% 
Ti) mp4 NOHMxKeHHU TemnepatyphI c 1200 70 500° npexpacnonaraer 9TH craBbl 
K cTapeHnio. Bonpoc 06 ympounenun cm1aBoB 2Kee8a C THTAHOM 3a CUeT UCcTep- 
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MOHHOrO pacnaya T€peCbIMCHHBIX TBEPAbIX PACTBOPOB MpeAcTaBsAeT CaMOcTO- 
T@JIbHbIM HHTepec H TpeOyeT abHelwero HCcMe_OBaHHUA. 


Uucrutyt Metanyprun um. A. A. Baiixopa 5 Tlocrynuo 
Axajlemuu nayx CCCP 16 XII 1955 
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XHMHA 
B. H. MAXEEBA u I. Fr. BABAAH 


JMAFPAMMA | TIJIABKOCTH CHCTEMbI MATHHA — MEJIb — HUKEJIb 
(IIpedcmasreno axademuxom H. H. Tepraesa 24 I 1956) 


JluarpaMMa T1aBKOCTH CHCTeMbI MarHHH —Mejb — HUKeJIb H3yyeHa HejO- 
eratouHo. Ilo ,aHHbIM padorbi Kécrepa ('), mpoBeeHHOH Ha HeOOJbIIOM qucJe 
¢naBoB, 9Ta JMarpaMMa COCTOHT JMIlb H3 YeTHIpex Noe NepBHIHOU KpuCcTamIH- 
3alluu: MarHua, coequHeHHua Mg2Ni, TBepybIX pacTBOpOB, 06pa3 yeMBIx coeJH- 
Hennama MgCua u MgNie, u TBepAbIX paCTBOPOB Ha, OCHOBE JIBOHHOH CHCTeMB 


Cu 


y 
« 
= HIN 
sS 
« | NA 
SN {\\ 
SSS ; 
Mg 0\ 2 Ni 
A nepJ62° 
£,36m.508° aq Ni 760° MONin (145° 


Pye. 1. Tuarpamma mamasKocTu cucremp1 Mg —Cu — Ni 


M@Jb —-HHKCJIb, pa3eJICHHbIX JIMHHAMH COBMeCCTHOH KpHCTau3salyuH 3THX 
thas. TouKH HOHBapHaHTHOTO paBHOBeCHA Ha KOHICHTPallwOHHOM TpeyroybHuKe 
B paOote Kéctepa He Obi onpeyeseHEl. 

B uacTosmet pa6ore WuarpaMMa NMaBKOCTH NOCTpoeHa Ha OCHOBaHUH H3y- 
YeHHA CIaBOB MeTOJaMH TepMHYeCKOrO aHaW3a H MMKPOCTPyKTYpbI 00 pa3- 
pe3aM: C MOCTOAHHBIM COJep%KaHHeM MarHHa, C NOCTOAHHBIM OTHOWCHHeEM MeqH 
HM HUKeJIA W 10 H3OKOHWeHTpataM 0,5; 1,9 13% Ni B uacTH, MpHsmeratomel kK HOH- 
BapHaHTHbIM TOUKAM CHCTeMbI MeJib — MarHHli. 

CrlaBbl H3POTOBIAHCh H3 YACTEIX 3JIEKTPOMHTHYCCKUX MeTAIJIOB B KOPYH- 
AMSOBBIX THIIAX MO] 3alllMTHbIM CJ1OeM (bJIIOCOB: Ha OCHOBE KapHasMTa B YacTH, 
OoraToH MarHveM; Ha OCHOBe SBTCKTHKH XJIOPHCTHIH HaTpuit — xnopucrTati 6a- 
pul —B yacTu, OoraToH Meqbio 4 HHKeseM. Ilo ,aHHbIM XHMHYeCKOrO aHaH3é 
yrap MarHua He mupeBbiman 0,5—0,8%. 

J{uarpamMa mlaBkOcTH CHCTeMbI MarHHii —Meqb — HuKeNb (cM. pic. 1) 
OuHapHEIM paspesom MgCue—MgNiez JemuTca Ha ABe YaCTH, B KOTOpBIX KPHCTaJ- 
JIM3auMaA MpoTeKaeT He3aBHCHMO. 

Ilo QaHHbIM KpHBbIX OXaKJeHHA paspesy MgCu2—MgNie (cM. puc. 2) of 
BedaeT KPHCTAVINSalNA HEMPepbIBHOTO pAa TBEPALIX pacTBOpoB, OOpasyembIy 
coequHeHuamu MgCue u MgNie (pasa 7), uro nogqrBepxaeTca TaKxKe H3ydeHHeN 
1686! ies alae 


MMKPOCTpykTypbl. Cneqyer OTMeTHTb JeCHAPHTHDIi XapakTep cTpyKTYypbI paqa 
(CIIaBOB STOrO paspesa, KOTOPbIM MOMHOCTbIO .He ycTpaHAeTcA axke pH mpo- 
AOJLKUTEBHOM OTKHTe pH 475—500°. O6nacth ofHopoyHocTu, oxBaTHIBad 
BeCb HHTepBaJl KOHICHTpalMll Mey cocTaBaMH coequneHAl MgCusu MgNia, 
/OUeCHb Y3Ka B OTHOMeHHH H3MeHeHHA cosep- 
‘2KAaHHA MarHHa. 

JluarpaMMa raBKocTH XapakTepusyerca: 
| OONbIIMM TONCM KPHCTaINM3aluH TBeEpAbIX 
-pactsopop JT, xpeOToBad sMHUA KOTOpOrO 

HalpaBJieHa BAONb JIMHHH, COeMHAIOMIeH co- 
CTaBbI [BOHHBIX (a3; MOJIEM KpUCTasIMsalHh 
-TBEPAbIX paCTBOPOB Melb — HUKesIb (7); MO- 
JI€M TlCpBHYHOH KpHCTaIH3aluu CoeMHeHHA 

Mg2Ni, oveHb y3KUM, BbITAHYTHIM BJONb CH- 

CTeMbI MarHHii —Mej[b; NOeM coeqHHeHHA 

Mge2Cu H, HakOHell, WOMeM TBepyoro pacTBoO- 

pa Ha ocHoBe MarHHsa («), OOaaIOuluM ACHO 

BbIpaxKeHHOH CHHKJIMHAJIbHOH CkKaKOH, oco- 

OeHHO B OONACTH MaJIbIX COJepxKaAHHH MEU pyc. 9. Twarpamma mapKocra pas- 

HHKeJIA. pesa MgCu, — MgNig 

Ha juarpaMMe laBKOCTH YyCTAHOBJIeHbI 
WecTb JIMHHH MOHOBapHaHTHOrTO paBHoBecHa: E,E2 —coBMecTHOH KpucTam- 
musaunH T uy; P,yP2—peaxuuu nepexoya 7+ 9#—Mg:2Ni; EsP — copmectuokt 
Kpuctaniusaunu MgeCu nu 7; PE —cosmectuoli kpuctanusayuH MgeCu 
u MgeNi; £,£ —copmecTrHo KpuctaimusayuH marHun u MgeNi; E,E — 
COBMeCTHOH KpHcTalmusayHH MarHud H MgeCu;.4 Be HOHBapHaHTHbIe TOU- 
KH, a HMeHHO: EF —TpoOlinad SBTeKTHKa, OTBeUalOllad COBMeCTHOH KpHcTa- 
gusauun das «, MgeCun MgeNi npn remnepatype 480° u cocraze 84,2 ar.% Mg, 
15% Cuu0,8% Ni, 4 P —TouKa nepexoquoro paBpHopecun T+ 2=>MgeNi+ 
+MgeCu mpu temnepatype 540° u cocrape 65% Mg, 33,5% Cu u 1,5% Ni. 

Han6ouiee HHTepecHbIM pe3yJIbTaTOM HacTOAMeH paOoTb! AAeTCA MOTBep- 
XK eHHe CYMIECTBOBAHHA OAHOPOAHOH chasbl TBePbIX PaCTBOPOB MexKy coequ- 
HeHuaimu MgCue u MgNie, no Kpalinell Mepe IPH BbICOKHX TeMMepaTypax, H B 
TO Ke BP€MA YCTaHOBJIEHHe BOSMOKHOCTH OOpas0BaHHA B Mpefemax 3TOL (ashi 
B TBepJOM COCTOAHHH XMMHYeCKOrO COeAHHEHHA, MOOOHO TOMY KaK 3TO Hal- 
JI@HO JIA CHCTeMbI MarHHli —aJOMHHH —WHHK (7) H B elle Gomee APKO BbIpa- 
2KCHHOM BHJe IIH CHCTeMbI MarHHli — Meb — WHHK (°). B nocmeqHel cucreme 
oOpas0BaHve XUMMYeCKOrO CoequHeHHA MgCu Zn oTpaxkerca Ha [MarpaMMe 1aB- 
KOCTH IpOCTpaHCTBeHHbIM MaKCHMYMOM, OHHapHbIM paspesom Mg — CuZn 
WM ACHO BbIPAKeHHOH CHHKJIMHAIbHOM CKaQKOM NOJIA KPHCTaWIH3alHH MarHHs. 

B jaHHolt cucreme mpeqnonaraemoe coequHenHe MgCuNi o6naqaet, noBuyu- 
MOMY, 3HAUHTeIbHO MeHbIUeH MpOUHOCTbIO WH HE BBIABJIAeTCA BCeEMH JIpyrHMi 
9JleMeHTaMH TpOMHOM AMarpaMMBbl IllaBKOCTH,KPOMe H3O0TEpM IOJIA pacTBOpHTeIA, 
UpAcTaBsAoWero COOOM B JaHHOM Ciyyae Tome MarHHa. 

ITO OCOOeCHHO OTYETIHBO NOATBEPKAAeT BLIBOHI, CENVIOWHe H3 WPHMeHeHuA 
3aKOHa JelicTByrollux Macc (* *) K aHasH3y (OPMbI JJIEMeHTOB TpOuMHOH AMarpam- 
MbI COCTaB — CBOHCTBO, O TOM, 4YTO OOpas0BaHHe MaJIONpOYHOrO coeqHHeHHA 
6oulee UVBCTBHTEIbHO BbIABIACTCA H3OTEPMaMH CBOLCTBa B OOmacTH pasOaBseH- 
HbIX PaCTBOPOB Ha OCHOBe PaCTBOPHTeIA, HeKeIH B NOMe KpHCTaMWIMsalHA 
(ba3bl Ha OCHOBe JaHHOrO CcoeqHHeHHA. 


VuctutyT o6mlei wu HeopraHHueckol XHMHu Toerynusno 
2 um. H. C. KypxHaxkosa 20 I 1956 
Axajemuu HayK CCCP 


ILMTHPOBAHHAA JIMTEPATYPA 
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XHMHA 


Ynen-Koppecnonzent AH CCCP Buxt. HW. CIMUbIH u FO. ®, BEPE3KHHA 


MCCJIEMOBAHHE W30TONHOrO OBMEHA MEDK]IY TAKEJION BoyOn 
WY HEKOTOPbIMH AKBONOJIMCOEXMHEHHAMH BOJIb®PAMA 


Boga mpeyctapiaeT coOoM BaxKHy!O COCTABHY!0 YaCTb AKBOMIOJIMCOeAHHEHHK 
BOsIb(tppaMa HM BO MHOrOM OOyc.10BJIMBaeT UX cBOlcTBa. IIpH mO1HOM 06e3BOXKH~ 
BaHHH 93TH COeAMHeEHHA paclajaioTca, Mpespalascb B Oe3BOQHbIe H30- 
NOMBOb(ppaMaTbl, XapakTepH3yrouyvech ApyrHM cocTaBOM H CTpOeHHeM. 
Ha oOcHOBaHHH -M3yyeHHA CKOpOCTH lerHApaTauHH NapaBoup(ppamata 
naTpua, NayyW20.,-28H20, ia Hero ObLIH MpeANO*eHbl KOOPAMHAaUMOHHBIe 
dopmyabt Na,{H (W20,)3])-13,5 H2O (*), Na;H; [He (WO,),]-10,5H2O0 usm 


3 
Na, oH, lH. tie. | -24H20 (?). Meraponpdpamaty Hatpua, Na2W,O,,- l0H20, 
- (WO,)g 

punuchiBaioT ctpoenue Na.H,{He2(W20-,),]-27H.O (°). 

- OcHoBHOH mpo6semol CTpOeHHA AKBOMOHCOeAMHEHHH ABJIAeTCA pacripeye- 
JI@HHe BObI (HIM HOHOB BOJOpORa) MEXKAY pasHYHbIMH ccbepaMH KommMvieKca. 
JlaHHbli BOMpoc He MOXKeT ObITb PeUICH OAHOSHAYHO TyTeM HCCMeAOBaHHA Mpo- 
WeCccOB OOe3BOXKUBAHHA PACCMATPHBAeMBIX BeL[CCTB, MOCKOJIbKY STOT MeTOX He 
HO3SBOMACT H3Y4HTb OTHOCHTEJbHYIO MPOYHOCTh CBA3H Pa3JIMYHbIX MOJeKYJI BOI 
HIM ATOMOB BOAOpOsa 6e3 YaCTHYHOH HMM NONHOM RernApaTauuH coeqHHeHHA. 

Jl BbIACHeEHHA CPOPM CBA3H BOJbI WesecooOpasHO HCNOMb3OBaTb peaKIHl 
H30TONHOrO OOMeHA MEXKAY YTAXKeMeHHOH BOAO, coqepxkaujeH mpumecb D2O, 
HM OObIMHOM BOOM aKBONOMHCOeAMHEHHH, TaK KaK 3aMeHa BOROpONa Aelirepuem, 
He BbISbIBaH CTPYKTYPHbIX HapylWIeCHHH, MOSBOMAeCT CYAHTb O MOMBHXKHOCTH BO- 
4opoya B KOMIeKce. 

Hamn uccneqopasicn H3OTONHIN O6MeH JelTepua H BOROpOa Mex Ty BORO, 
cogepxKaleH npHOH3HTeMbHO 2,3 Mon. % De2O, 4 pa3smMUHbIMH PHApaTaMH Mapa- 
MH MeTaBOJIb(ppaMaTa HaTpuaA. YKasaHHble BOb(PpPaMaTb! TOTOBHJIMCh 3JIEKTPO- 
430M pacTBoposp NazWQ, B cocyye c nopucTrol Auadparmoli. AnoqHasa xKHI- 
KOCTb NOABeprasach yNapHBaHHlO HW KPHCTAaIM3alMH B SKCHKaTOpe Hal cepHow 
KHCNOTOH. Tlonyyenuble npenapaTbl anasIM3HpOBaJIHCb Ha COJepxKaHHe BOMbPppa- 
MOBOrO aHrHApHa OKCHXHHOJIMHOBbIM MeTOJOM. B oTJembHOl HaBeCKe KOJIH- 
YeCTBO CBA3aHHOH BOJbI YCTaHaBJIHBaOCb MpOKasIMBaHHeM JO NocTOAHHOrO 
Beca. Cojepkanve HaTpuA O1lpeyenAnocb BbIqeeHHem NasSO, u3 cbusBTpata 
OT OCaKACHHA BOJbpaMa HIM BbIYHCAANOCb MO pasHocTH. JlaHHbie aHalH30B 
HpuBeyeHbl B Tab. |. 

Hcnomb3yeman Jia OMbITOB H30TOMHOrO O6MeHa TAXKeMAA BOA HMea H36bI- 
TOUHY!O MIOTHOCTh 2400—2800 7. HasBecka akpomonHcoequHeHHA BHOCHWIach 
BO B3BeIUCHHO KOJIHYECTBO TAXKEMON BOLI HSBECTHOH NAOTHOCTH. Cmecb BbIJep- 
*KUBaNACh 3ajlaHHoe BpeMA IIpH MOCTOAHHOM Temnepatype, mocme uero Boga 
OTTOHANACb M3 pacTBOpa HM NOABepramacbh CTaHapTHOH ouncTKe. Beugy Manolt 
PacTBOPHMOCTH NapaBOub(ppamaTa HaTpHA Ha [He peakWMOUNHOrO cocyya Bcerja 
MpHcyTcTBoBaa TBepjan pasa. [lostomy nepey neperoHkoli pacTBOp OCTOPOXxKHO 
AekaHTupoBasca. KomuecTBeHHad OleHKa H30TOMHOrO OOMeHa NPOU3BOAMACb 
Ha OCHOBaHHH H3MepeHHA MOTHOCTH TAKEO BOI WO WH Mocse OMbITAa. IlaoTHOCT 
BOMbI ONpefeANACh C TOUHOCTbIO AO 3 _ *MOTANMOHHIM MeTOAOM pH NOMOULA 
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Tao6auna 1 
Se ag ee 


Conepxanue B /y 


Co 
eHHeHHe ° ®opmyuia 
Na,O 


ee a a en se 


Ilapasonpdpamat Hati qeno* UB | ais aes 8,83 | 5,12Na.0-12WOg,-27,4 
’ ’ ’ ’ "ie . ’ Si O 
HaTpHa Boruucneno | 77/36 | 14,02 | 8162 5Na,0-12W03-28H,0 - 


Merasosbdpamart Haiizeno* 1998 914,68 Le 1,08Na,0-4WO,-9,50H,O0 
HaTpUuA Bayucaeno | 79,30 | 15,40 5,30 Na,0-4WO3-10H,O 


fie IIpuBolstes cpexHHe WHdpbl H3 ABYX aHasH30B. 
Cogepaxanue Na,O B MeTaBoubpamate HaTpusA BLIYHCeHO MO pasHocTH, 


noworo KBapuweBoro nonsaBka (4). B tTa6a.2 coqepxKatca JaHHble 06 H30TOMHOM 
OOMeHE MexKy TAKEO BOAO HW OOBIYHbIM rH{paTOM NapaBosbdpamata HaTpusy 


os 


IVA Rizo eD Be 


Hso0Tonnpt o6mMeH MexKAy TarKeNOH BOZO H NapaBowD- 
@pamatom Nay yW204-27,43H,O. Temnepatypa 20° 


CoctaB OOweHHOH cuecH BI 


NoNo Nponon- | Berynuno 


KUT. B COveH 
onion | NapaBoubdpa- | TaxKenaa onbita Monekya | CPeaHee 
MaT, Boga B uac. H,O 


1 2,93493 | 4,28970] 2 | 41,7 
2 | 4.19260 | 7.162391 2 | 10;0$ |11,040,5 
3 | 200967, | 7’31270| 2 | 44/4 

4 | 4.90522 |6,73990] 42 | 28,9 

5 496346 | 7,28052| 12 | 27:5 \ 28,27-0,4 
6| | 4;44144 | 7,61603/' 72° 1 3%,0 . 
7 5’07331 | 7726508| 72 | 262} [286+0.5 


Kak BHHO 3 IIPHBeeCHHBIX pe3yJIbTAaTOB, OOMeH BOJOpOJa MeKY BOOM 
pacTBOpHTena HW BOAOK, CBASAHHOH B MapaBoubppamMaTe HaTpHA, NPOMCXoAHT 
C OOMbUOH CKOpOCTbIO. 3a ABa Yaca OOMeHHBaeTcA 40% BOJbI, BXOJAIMeH B CO- 
cTaB BCeli HaBeECKH, XOTA MO BeJIHYHHE PacTBOPHMOCTH NapaBosbippaMata *KH]- 
Kaa (basa JONKHA Oba COMePKAaTb TOJIbKO 20—25% ssaTok comH. [loqBu2xHOCTb 
BOJOpOAa HACTOJIbKO BeHKa, YTO Yepes 12 ¥ac. OOMEH B TBEPAOH (pase AocTHraerT 
100%. YxsenwyeHve MpOJOMKHTeEIbHOCTH OMbITOB IIpHBOAMT K HeKOTOPOMy 
INpeBbILUeHHIO BeHUHHbI OOMeHa CBepX TeOpeTHYeCKH OMKHNAaemoro NO cojep- 
2K AHHIO BOJbI BO B3ATOK COMM. BO3MO%KHO, 9TO ABJICHHE CBA3AHO C H3BECTHBIM B JIH- 
Tepatype (°) o6oraljeHHem rH~paToB cone TarkeNOH BO,OH. 

IIpu temnepatype 100° cKopocTb o6mena eme Goulee BospactaeTr. Yxe 3a 
1 yac o6MeHHBaeTcaA B cpeyHeM 17,5 MOmeKyJI BOAbI H3 28-BOAHOrO ruApata 
(Ta61. 3). 

UacruyHo o6e3BOx%KCHHbIN TuApaT MapaBonbppamata HaTpuA, MOWyIeHHbITi 
mp Temnepatype 100°, u umMepunli cocraB NayyW,20,;:9,4H20, He nposBaaer 
CKJIOHHOCTH K OOMeHY B yCJIOBHAX KOMHaTHOH Temnepatypbl. Harpepanue pa- 
cTBopa yo 100° yenaeT oOMeHOCHOCOOHBIMH 2,7 MoseKyuI BOAbI (TAO. 3). PuApari 
napaBoupppamara, cosep2KamMe Boy B konuuectTBe 4, 3 H 2 MOJeKy,I, COBCEM 
He OOMeHHBAIOTCA C THKENON BOAOH. 

Merasonbippamar HaTpHal Obi MIpHMeHeH 1A USOTOMHOFO OOMeHA B Bue OOBIY- 
Horo 10-Boquoro rufjpata, uMeBlero m0 aHamusy coctaB NazW,0,3-9,5H20 

1089 


ae ea : , TaOnuna 3 


Visoronumit o6meH MOKAy THKeOH BOOM H THApaTamM NapaBombpamata HaTpuA, 
5 fe) 
cofepKaluMH passMmuHoe KOHYeCTBO BOAbI. Temnepatypa 100 


Naa ] : T 
Cocras oOmMeHHOM cmecu B r|JIpogon-| Beryrmuao 
NoNo he hen uey gat yp eteeperemetanet eben WRES OOO B oOmMeH 
Mcxoguni raapatT o6mena| mMonexywt CpenHee 
ONBITOB mapaBOJlb- TAKeIaA a CeYS, He 
dbpamat ~ Boma 
4 2, 79782 8, 21897 11 (vines 
2 5,12Na,0 -12WO3:27,43H30 2, 63253 7, 30012 4 16,9) 17,5+0,6 
3 1 3,05186 7, 08654 4 18,4 
4 1, 73623 6, 16031 1 25 
5 5,12Na,0 -12WOs-9,40H20 | 4’gea19 | 5503563 | 4 Sof 2,740,7 


(Ta61. 1). Ero cnoco6HocTb kK OOMeHY C TAXKeOH BOMOM BbIPaKeHa MeHee APKO, 
yeM y Tapapopppamata. IIpH KkoMHaTHOH TemuepaType 7—8 MOJIeKY BOB 
oO6atarwoT OOMbIUOH NOBHXKHOCTHIO MH OOMEHHBAIOTCA MOUTH MPHOBeHHO. OHaKo, 
ocTaBluneca 2—3 MOMeKYVJIbI BOLI OOMCHHBAIOTCA ropaso Ooslee MeWIeCHHO. TOsb- 
KO yepe3 336 4acoB OOMeH 3axBaTbIBaeT 9,3 MOJIEKYJI BOAbI 43 HCXOAHOrO ruApata 
(ra6n. 4). [1a momHoro O6MeHa BOybI TpeOyeTcH HarpeBaHHe pacTBopa jo 100° 
(Ta6n. 5). 


Ta6Oauna 4 


VHs0TonHpit o6MeH MexK,y TAKeNOH BOMOM MH MeTAaBObpamMaToM HaTpHA, 
NagW40j3-9,00H20. Temmepatypa 20° 


CocTaB o6MeHHOM cMecH BI 


‘ Betynuso 
NoNe ——S Th pete Pee ie Lert a REDON OnDRLr, B oOMeH | 
RUE THON MeTaBoubipamaT eat aes 5, ioe a 

4 0,86189 9, 99456 1 Hie 
2 1785081 5.15554 1 9/4 \ 8,2450,3 
3 il hla 0, 94939 168 6,5 1 
4 3,08154 5, 35909 168 TET 7,1-40,3 
5 4,94181 8,57964 336 9,35) : 
6 4,51843 8, 295385 336 9,30f 9,3-+40,1 


TaOayvna 5 


Hs0TonHpi Omen Mex Ay TsKeOH BORO HW MeTaBOBpama- 
TOM HaTpus Na,W4QO,3-9,00 H,O. Temmeparypa 100° 


CoctaB o6menuott 


NoNe cMecH BT Hponomxur.| Betymuno 
rN B oOmMeH 
oueiroe ie ier iee tole pO bine. movleKk ya Cpennee 
MeTaBOJIb- | Ta>Kenast B ac. H,O 
cdpamat Bowa 
4 3,20025 | 7,90411 1 10,0 
2 | 3.32166 | 8'16585{ 1 9a} | %6:0,3 


B wacTH4uHo O6e3BOx%KeHHOM MeTaBombtppamate HaTpua, NazW,0,5:4,1H2O, 
He BCTyNaloT B oOOmeH 1,5 MomnekynbI BoAbI. TloqBa>KHOCT Bosopoya B 
mpolykre abuetiwiero OOesBOKMBaHUA MeTaBOND(pamata HaTpuA, cocTaBa 
Na2W,O,3-2H2O, upesspaiino mana. Hesnauutenbubili o6mMeH HaOuoqaerca 
TOMbKO pH kunAyeHHH. HanGOouee npouno cBA3aHHbIMH B 3TOM ruypare, B pac- 
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(ere Ha OHYy Mosekyy NazW,O,3 Takxe oKa3biBaloTca mpHMepHo 1,5 mo- 
lekybt HeO (ta6n. 6). 

PesynbTaTbl MpOBeAeHHOTO MCCMeOBAHHA NOSBOMAIOT 3AKMIOUNTb, YTO pac- 
IpeyeeHHe BObI B AHHOHE MapaBoubdppaMata HMeeT TaKOli XapakTep, IPH KO- 
‘OpoM yelirepu serkKo mpoHukKaer kK s06Ol MoneKyne cB#3aHHO Bomb. Ha- 
IMWHe JJBYX UNH Tpex POpM pa3sJIH4YHO CBASAHHOM BObI, KAK 9TO TpeOyerTca KOOp- 
(MHalHOHHOH (opMyoli, OMbITaMH W30TOMHOTO OOMeHa He MOsTBepAaerTca. 
dacTuuHoe yflaleHHe BOJbI U3 NapaBombippamata MpHBOAHT K TaKOMy H3MeHe- 
1H}0 CTPOCHHA AHHOHA, Mp KOTOPOM He BCe MOWEKYJIbI CBAZAHHOM BOJbI OKAa3bI- 
3aIOTCA NOCTYMHBIMH JIA H3OTONHOrO OOMeHa, BO3MOxKHO, YTO 3f{eCb HIpaeT pOsb 
9KPaHupylolee MelicTBHe BOMb(:)paMaT-HOHOB HapyXKHOH OOONOUKH YaCTHYHO 
)O€3BOXKEHHOFO AHHOHA. 


Ta6auna 6 


H30Tonub OOmMeH mexKAYy TaxKeTOH BOZOM H YaCTHUHO 
O6e€3BOXKECHHBIM MeTaBOsIbpamaTom, NayW4QOj3-2,0H,O. 
IlpoqomKuTeIbHOCTh OOMeHa 2 aca 


Coctas o6meHHo 


a NoNe cMecH BT T-pa Besyone 
ONBITOB B °C OES NH errs 
MeTaBOJIb- | Ts2Keat H,O 
@pamatT Boda 
4 4,57842 | 6,27430 20 0 } 0 
2 AF 18331 94824 20 0) 
3 4 ,41952 | 6,49799 100 0,74 
4 | 1.45553 | 6.69765 | 100 0 44h 0,59:£0,8 


B metaponbdpamMate BHYTPpeCHHAA YaCTb KOMIJICEKCHOrO AHHOHA, NOBHAMMOMY, 
-ONCPXKHT HACTObKO OOJbUIOe KOJMYCCTBO BOJIb:ppaMaT-HOHOB, YTO CBA3aHHaA 
> HHMH BOJla OKa3bIBaeTCA TpyAHO JOCTYNHOH Aa OOMeHa. OqHaKO 3HauHTeJIb- 
1ad OIA BOJbI, IpHMepHo 70—80%, OOMeHHBaeTCA MpakTHYCCKH MOMEHTAJIbHO 
> WeHTepHeM. 


Uuctutyrt du3nueckol xumMuH Tlocrynus10 
Axkajylemuu Hayk CCCP 11 II 1956 


IMTHPOBAHHAA JIMTEPATYPA 
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Hoxaagm Axkagemun nayr CCCP 
1956. Tom 108, M 6 


PH3HYECKAH XHMH ff 


B. M. BbIPbKO, K. E. KPYPJIAKOBA u A, ®. JY KOBHHKOB 


O XHMHYECKOM MEXAHH3ME OKHCJIEHHA MPOMAHA 
B FA3OBOH ®A3E 


(IIpedcmasaexno axademuxom B. H. Koxdpamoesuam 6 II 1£56) 


B mocsequee BpeMA B JHTepaType OblWIH COOOMIeHbI HOBbIC JaHHbIe, Kacalo- 
WHecH XHMHYeCCKOrO MeXaHH3Ma WeNHOH peakWHH OKHCeHHA Mpomana (1,”). 
3 9THX paOoTax peYb HAeT, B YaCTHOCTH, 06 SICMEHTAPHbIX peaKUHAX H30MepH- 
3AlLHH MIPOMeXYTOYHbIX MPOAYKTOB paHKaJIbHOrO XapakTepa, KOTOPbIe MO3BO- 
IAIOT OODACHHTS HaO/tOAaeMoe Ha OMbITe MHOrOOOpasHe KOHEUHLIX MpOAYKTOB 
)KUCIeCHHA. BeIBOAbI O XAHMHYCCKOM Me€XAaHH3ME peaKUHH Ob CemaHbl Ha OCHO- 
3AHHH JaHHbIX MO KHHeETHKe Mpowlecca OKHCJICHHA HW 0 OanaHCOBbIM JaHHbIM JA 
3CEX MPOAVKTOB peakuUHH. IIpeAcTaBANOCh KeNaTebHbIM HAHTH JONOHHTeJIb~ 
ible 9KCNEPHMECHTAJIbHbIe NOATBEPHKACHHA MPCMIORKCHHHIX WENHBIX PaWKaJIbHbIX 
sxem. PaccMaTpHBaw BO3MOKHbIe JJICEMCHTAPHble peaKUHH NepeKHCHBIX payHuKa- 
IOB HOPMaJIbHOrO H H30CTPOeHHA, KOTOPble MOryT ObITb MpeCTaBJIeHbI B BHAe 
SMEYIOWNNX MOCMeOBATeIbHOCTeH IIpeBpalijeHHH: 

a) QA HOPMaJIbHOrO MpPOMHbHOrO paHKaa 


CH,CH.CH2 -++ O2 > CHC an ea et CH3CH = CH, + HOO 
Pas 


Oo—O HO—O \, | 
| CH,O | Lp ice tR 
‘ees 
OH 
a H.C ee CHe Cc Ye > CHs os CH, + C3H, 
enn | 
OH OH 
~F0y—— Hc — CH, OH Fora sid “Ba eg alee om 
Lew # l = | 2CH,0 | + OH 
O—O O— OH 


6) AA H30NpONWbHOrO pafuKawa 
CH,CHCH3 + O2 > 
CH,CH = CH, + HOO 


; we 
— CH,CHCHs > H,¢ — CH — CHg_ hap 
| CHsCHO |1-+ H,COH —*$ | CH;OH | Catt 


O—O HO—O 


MbI BAJMM, UTO POpMaNbJlerHA pH OKMCCHHH Npolana oO6pa3yerca JIHIIb B pe- 
3yIbTaTe IpeBpallleHHl H-MpONKA_HOrO paAhkKasa,a alleTaJberuy — B pe3yJib- 
TaTe IIpeBpalleHHit H3ONPOMHJbHOrO NepeKHCHOrO pafkKaa. IIpu stom CH20 
MOKET OOpa30BbIBaTbCA Mp yyacTHH jikoOoro 3 TpeX ATOMOB MOJeKyJIbI Mpomana, 
uTO, BOOOIe TrOBops, TpeOyeT chelvadbHOrO AOKAaSaTeJIbCTBA. 
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B caMom jeje, BUOHe MOKHO MpesCTaBUTb cee, HallpHMep, OOpasoBaHHe 
opMasbyeruya TObKO 3a CHeT KpaHHUX YrvIepOMHbIX ATOMOB MOJIEKYJIbI MPO 
naHa. Ilostomy mpoBepka ClpaBeIHBOCTH HalWCaHHOH BbILWe MOCIe{OBaTeJb- 
HOCTH IpespalleHuii H-MpOMMAbHOTO pauKasla MOXMKET OCHOBbIBATbCA Ha OKa= 
3aTeIbCTBe TOO (akTAa, YTO POPMaMbAeruy OOpasyerca AeHCTBHTCIbHO U3 BCX 
TpeX YrlepOAHbIX aTOMOB MOJeKyJIbI MpomaHa. Takylo MpOBepKy JIErKO OCYIe= 
CTBHTb pH HOMONH paquoyrmepoga C!, KOTOpbIM MOXKHO <TOMeTHTb» JOO! 
(kpalinuit uu cpequnii) arom yraepofa B Mosekyule npomaHa. OveBHAHO, 4TO Ip 
OOpas0BaHHH (opMasbAerva H3 BCeX ATOMOB yrulepofa B MOWeKysJe Wpomana 
opMaIbAeruy JOKeH MMETb AKTHBHOCTb He Oovlee */3 AKTHBHOCTH HCXOJHOPO 
MeyeHoro mponana. Eca 1p 9TOM MBI NOJIYYHM BesIMINHY y/ebHOH akTHBHOCTH 
MeHBILe, ¥eM 4/3, HO OJIM3KYIO K Heli, MbI JOJKHbI NpeANOMOXKUTb, YTO OOPasoBa- 
Hue (POpMaNber a OCYMeCTBJIAeTCA C HEKOTOPbIM MPCHMYMCCTBOM H3 KpaliHAx 
YrulepOJHbIX ATOMOB MOJIeKYJbI Mpomana, a TakxKe, YTO peakilHa OOpa3s0BaHHA 
3THIOBOrO CHHpTa OCYIIeCTBIAeTCH B 3aMeTHBIX KoNMYeCTBaX. Ecnu mMomyyeH- 
Hoe 3HaveHHe yJeNbHOM aKTHBHOCTH Ooubue, 4eM 1/3, MbI JOJDKHbI MpeAMOMO- 
XKUTb IIPCHMYUIeCTBeHHOe HallpaBseHHe id OOpasoBaHHa opMabyerHfa Us 
cpeyuero aToma yruiepoga. [pu Hamm4unH MHOrO MexaHH3Ma Jia OOpas0BaHHa 
CH2O, HampuMep TOJbKO H3 KpaHHHX yrJIepOAHbIX ATOMOB MOJICKyJIbI Nponana, 
yNebHad aKTMBHOCTb (bopMasbqeruga Oyler paBHa Hyslo (eC «mOMeyeH» 
Obl cpeqHui yrmepoqHubii aToM) HIM OyyeT paBHa 4/, OT AKTHBHOCTH MponaHa 
(ecm «moMeyeH» 060K H3 KpalHHUX YrepOAHbIX ATOMOB MOJICKYJIbI Ipomana), 
Uro KacaeTcd MoceOBaTeIbHbIX peakUHH OOa30BaHHA alleTabyeruya, TO yKa~ 
3aHHbIM BbILIe CIOCOOOM OHH He MOF)YT ObITb IIPOKOPpeKTHPOBaHbI, TAK KaK MOJIe- 
KyJla alleTasbyeruga Bcerga BKIOYaeT [Ba YyIviepOJHbIX aTOMa — KpaHHHl HU 
cpeqHuh. CreqopaTesbHO, AKTHBHOCTb alleTasbAeruya BO BCeX ClyYaAX JOJLKHa 
6bITb paBHa aKTHBHOCTH HCXOAHOrO mponanHa. ‘ 

Mb CHHTe3HpOBaJIH pola, B KOTOPOM CpeHHH aTOM yrulepoya Ob 3aMeHeH 
Ha paquoakTUBHbIi H380TOM yruiepoya C'4, m0 MeTOAUKe, aHaJIOrHYHOH ONMCaHHOU 
If CHHT€3a MeyeHOorO Tiponusena (*). . 

Meuenbiii, mponaH ocBoOox Jaca OT IpHMeceH Oe:pHHOB HW YIJICKHCJIOTHI. 
YncTota ero KOHTPOJIMpOBaslacb MaCC-CIeKTPOMeTPHYeCKHM aHasH30mM. 2C?4- 
MIpomaH OKHCJAJICA B CTpyeBOH ycTaHOBKe MpH TemMepatype 340° B HesanOmHeH- 
HOM cocyye H3 MONHOAeHOBOrO cTeKwa. IIpH TOW xe TeMNepaType, HO pa3IHUHBbIX 
CKOPOCTAX CTPYH NPOBOAUICA NOMHbIH XHMHYECKHH aHaH3 MpOAYKTOB peaKUHH. 
Js 1poBeeHHs ONbITOB CMCYCHBIM TpoMaHOMObla BbIOpaHa MpOOMMKUTeMbHOCTS 
BpeMeHH KOHTAaKTAa, paBHaa 18,9 cex. BaTux ycnoBuaAx OKHCIIAIOCb OKONO 50% 
mponana, 4TO OOecneyMBaeT JOCTATOUHOR KOMMYECTBO MPOAYKTOB peakuun JA 
yeneH paqwoxumuyeckoro anaiu3a. 143 nposyKTOB MBI BbIeIAIH aleTablernd, 
dopMabyerug, CO, COz. Aneranpqerny HW (opMambyeruy BbIAeIAMCh pH T0- 
MOH JHMeOHOBBIX MpOHSBOAHbIX. CO oKucaamacbh JO COz NATHOKHCbIO HOsa. 
Bea yruiekucnora nepepoumacb B BaCOs. SaTem ompeqenaHCb YJebHbIe ak- 
THBHOCTH MOJIYYeHHbIX NpOWSBOAHbIX. J.Id CpaBHeHHA YJeuIbHbIX aKTHBHOCTeH 
COeHHEHHH, H3MepAeMbIX B Bue OOpasoB BaCOs; u B Bue OOpasoB AUMeO- 
HOBBIX IIPOH3BOJHbIX, YJ@JIbHbIe AKTHBHOCTH NOCJICHHX MbI N€peCYHThIBaJIN Ha 
yAebuy!0 akTHBHOCTb BaCOs; no dopmyue: 


yt Maur 
tts glace,” 
Mh BaCO, 
rye «’ —yelbHad akTHBHOcTb BaCO3, KOTOpbiii MoxkeT ObITh MOyYeH B pe- 
3yJIbTaTe’ CAKUPAHMA abserufa yo CO,, «—akTHBHOCTh JuMeqoHaTa, M — 
MOJIEKYJAPHbIM Bec, M —4NCIO' Moe BaCO;, oOpa3yioujeroca mpu cxKura- 
HHH | MOA aJubernya. 

Ec cpeQ  aTOMOB HaXOJMTCA TOMbKO OAMH MedeHBIH aTOM, TO yenbHaA 
akTHBHOCTbh BaCOs, orHeceHHan K OJHOMY aTOMY, paBHa 
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Ornomenne «' npoxyktTa peakuH K CooTBeTCTBYIOMell BeMMUNHE UCXOAHOrO 
PAeBONOpofa XapaktTepusyer coOolt OTHOCUTeMbHYIO YCNbHYIO AaKTHBHOCTb 
IONYKTa peaKUMH, T. €. MOJO ATOMOB paHOaKTHBHOFO H30TOMA, MepelleULy10 
MpOAYKT Np peakWHu u3 HCXOHOrO yruleBoqopoga. 


f TaoOuauna 1 


PesyJbTaTbl paqHOXHMHYeCKOrO aHau3a NpOLyKTOB OKHCTeHUA 2C!4-npomana 
(yXeibHad akTHBHOCTb mponana Ha 1 aTom 220 umn/MuH-Mr) 


YQ. aKTHBHOCTb 


Msmepavica Bec AKTHB- scat at Mote Lae. 
TIpofyKktTbl peakuuu tees o6pasna HOCtESH) ae WeHHIO K aKTHBH. 
B MC UMIL/MHH Ha Bce na 4 ane TaJIbAerH a 
coe HH. aTOM B Jp 
‘ruekuciiora BaCOs 8,5 240 88 88 52 
12,0 275 88 
-OpMaJIb eru A J\umeouat 18h2 86 26 
Bee 85 20 
re Sante) 90 26 Sono 22,6 
. 34,0 90 26 
AMeTaJIb Leruy, Jiumeyouart 16,4 374 415 
Adie 384 Whe 170 400 
KUCH yrmepona BaCOg, 8,9 105 37 38 99 
tes 7 104 38 


U3 ta61. 1, B KoTOpoH cBeqeHbI WaHHbIe 10 payMOXHMHYeCKOMY aHaJH3y 
[POAYKTOB, MOJYYeHHbIX pH OKHCMeHHH 2C!4-nponaHa, BHAHO, ITO yeibHaA 
|KTHBHOCTb (POpMaJIberua 10 CpaBHeHHIO C AKTHBHOCTHIO alleTabyeruya, IpH- 
iaTOH 3a 100%, cocTaBaneT 23%, T. e. BemMUMHY, OmusKyto K 3/;. BeneycrBue 
oro, 4TO HalijeHHoe 3HayeHHe MeHbue 4/3, CMeyeT JOMYCTHTb HEKOTOPY!0 BOS- 
[OOKHOCTh JONONHHTeIbHOTO OOpa3s0BaHHA (opMasbyerHya u3 KpaHHUX yrvie- 
OHbIX ATOMOB TIpOMaHa NO CpaBHEHHIO CO Cpe[HHM YrJIepOJHbIM ATOMOM, a TaK2Ke 
O3MOXKHOCTh OCOpa30BaHHA HeKOTOPOrO KOJIMYeCTBA STHJOBOTO CNHpTa. ITOT 
e3YIbTAT COMlacyeTcA C MOCMeFOBATEMbHOCTHIO SJICEMCHTAPHbIX peakWHH H-lpo- 
[HJIbHOTO Tl€peKHCHOrO paguKasa, MpesoxKeHHOH B paborax (*, ®). 

TlonyaHB yyesbHy!0 AKTHBHOCTb COz, paBHy1o 50%, MbI WOJDKHbI JOMYCTHTb 
PeHMyLlecTBeHHOe COpasoBanune COz2 43 CpeqHero yruiepOHOrO aTOMa TiporanHa. 
‘OUHO TAK 2%Ke, NOWyUHB Aa CO akTuBHOCTh, OH3kyto K CH2O, ceqyeT MPHHATh 
ABHYIO BEPOATHOCTH BCeX 3 YrsIepOAHBIX ATOMOB MOJICKYJIbI MpomaHa BCTYMAaTb 
, peakUMH, MpHBOyauHe K OOpaso0BaHnuto CO. 

Takum oOpa30M, Ha OCHOBaHHH H3yYeHHA peakUHH OKMCJICHHA pomana, 
feyeHHOro payuoyruepoyom C4, nowyyeHbl JaHHble, COrmacyrollHeca C Npeo- 
KeHHbIM akaylemukom H. H. Cemenoppimm (') XHMHYeCCKHM MeXaHH3MOM IIpo- 
ecca, BKJIIOYAIOUHM, JIeMeHTapHble peaKUHH H3OMepH3alHN CBOOOAHEIX pai - 
aJIOB. Lon: 

ABTOpbI BbIpaxkKaloT GarogapHocTs upod. H. M. Omauysuto 3a mpey10x%KeH- 
rio TeMy H HHTepec K HX paooTe. 


VuctutyT xuMuueckoH PHsHKH Ilocrynuaio 
Akayemun HayK CCCP I XII 1955 


WMTHPOBAHHASA JIMTEPATYPA 


1H. H. Cemenos, Yen. xum., 20(1951). ?%H. JI. Uepuan, B.A. Utreps, 
[AH, 78, Ne 1 (1951). ® M. B. Heiman, A. ® JlykKoBHHKOB, Demon Meespra, 
[AH, 78, Ne 3, 493 (1951). 
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Jloxuagn: Akagemuu unayrx CCCP 
1956. Tom 108, N 6 


@®H3HYECKASA XHMH, 


r. A. JIEBEJIEB u E. B. KYBIUMHCKHH 


O NMPOWCXO)KAEHHW PHCYHKA HA NOBEPXHOCTAX PA3PYIIEHUS 
NOJIUMETHJIMETAKPHJIATA 


(II pedcmasaeno axademuxom A. B. Kapeunom 1 II 1856) 


Ha mopepxHocTax, OOpa3ylouluxca TIpH MeXaHHYeCKOM paspyleHHH TBEp 
JbIX TlOJIMMEPOB, MOXKHO Pa3JIMYHTb OONACTH pa3sHOrO pesbe*a: 3epKaJIbHyloO 
BOSHHKAalolly!l0 B Havasie pa3pyWieHHA, H WepOXOBaTy!0, THMHMYHY!O JA e 
3aBeplweHHA. Y MOMMMeTHAMeTaKpHsaTa HHOra NOABJAeTCAH OONACTb C Xapak 
TePHbIM PHCYHKOM B BHJe CCTKH, CMbIKaIOWMXCA OTPe3KOB runepOow HIM Napa 
601. BoS3HAKHOBEHHe CETKH OObDINHO OOLBACHAETCA TEM, UTO B CCYCHHH, MO KOTO 
POMY MIpOxOAUT pa3spyleHHe, NOCeAOBaTeJIbHO BO3HUKaeT OONbIIOe KONHUECT 
BO TPeULMH, pacTYWIMX OT WeHTPOB pa3pylWeHHA B NonepeyHOM HalpaBJieHu 
K pacTmKeunio. IIpu cOmmKeHHH TPeWIHHbI CIMBaIOTCA 3a CYeT BO3HHKHOBeCHH 
CKOJIOB, HOPMaJIbHbIX K HX NOBepxHocTsm (1,2). B arom caryyae OSpa3syroulec 
CTYNCHbKH J[CHCTBHTeIbHO JOJLKHbI HMeTb MapaOoMyecKkHe HIM runepOoum: 
yeckHe ovepTaHua. He Bce cTopoHbl NpHBeeHHOrO OOBACHEHHA NOATBEpKAeH 
onmbITOoM. B yacTHOCTH, CTYNeHYaTHI pembed He Obl] JOKa3aH SKCIepHMeHTANb 
HO (*). | 

Hamu OblI0 H3yYeHO CTpoeHHe NOBepXHOCTelH pa3pyWIeHHA NOJHMMeTHJIMe- 
TakpHulaTa pH MOMOWM MHTepPpepenHmMoHHOrO MukKpockona MMH-1. Jaa 
JOKAIM3aUHH paspyleHWA B ONpeeJIeHHbIX CeYCHHAX Ha OOKOBbIX MOBepXHO- 
CTAX OOpa3sllOB JIe3BHeM OPHTBbI JevlasicH NonepeywHbi Haypes rayOuHOK 
0,1+-0,3mM. OOpasubI MeqIeHHO pacTArHBaNHCb pH Temmepatype 40° Oo pas- 
pywenna. [lopepxHocTv paspylieHHA COJep Ka JIMIb 3epKaJIbHble OONAaCTH UM 
oOacTH runepOoumyeckol ceTKH (pu. 1) (cneq Haypesa cHu3y). Crm4eHve MHK- 
poororpapui MOKa3bIBaeT, YTO PHCYHOK NOBeEPXHOCTH OAHOM NOMOBHHKH O6- 
pasa ABJIAeTCA 3€PKaJIbHOM KONMeH pucyHKa ApyrolH. Bex nmoBpepxHocTb HC 
melipeHa MMKpoOopo3sykamu. Buyrpu oBanop (pac. 2a) u runep6onmueckux 
sueeK OOpo3]KH MpOcTHpalwTcA BAORb Jyyel, HCXORAMMX, NOBAAMMOMY, 43 
WeHTPOB pa3spyweHHnit. 

HuTepdeporpamMMbl NoBepXHOCTH MpaBoli HM JeBOli NOMOBHHOK OOpasia Ha 
yuacTKe C OBaJIOM MpHBeJeHbI Ha puc. 26 u 26. CrpemKaMH yKa3aHO HallpaBsenne 
CMeH¢HHA NOJIOC pH NpHOMKeHHH OOBEKTHBa MHKpocKoNa K HccweqyeMon 
mopepxHocTH. PykoBofcTByaAcb MMH, MOKHO yCTaHOBHTb, 4TO OBaJIbI Ha O6eCHX 
NOJOBHHKaX ABJIAIOTCH BMaqWHaMH, OKPy2X€HHbIMH BaJIMKaMH BBICOTOH 0,1— 
0,2 ». Mureppepenyvounan KapTuna OT yyacTKa 3epKabHOH MOBepXHOCTH 3a- 
neyaTseHa Ha puc. 3a. Paccroanne Mex,y coceqHHMM MoOcaMH COOTBETCTBYeT 
pasHocTH BbICOT */54 =0,27 ». U3 pasmepoB 3a3yOpHH BUAHO, 4YTO ruty6uHa 60- 
posqok 0,01--0,1 ». Y o6pasuoB Mexannyecku Oomee MpOuHbIX MuKpopemDed 
NOBEPXHOCTH Oovlee rpyOblii: HHOra HEBOSMOXKHO NpoceAUTh HHH HHTepe- 
PCHWHOHHOH KapTHHbl. 

Mutepdepenwu na yyacrke runepOoumyeckoli ceTKH NpUBeseHbI Ha puc. 4. 
Tunep6ownbt, Kak HM OBaJIbl, HAKOra He OrpaHHYMBaIOT CTYNeHYATO BbICTYNAalO- 
MMH yYacTOK NOBepXHOCTH. OTO ckOpee BNaXHHbI, OOPaMJIeHHbIe BasIHKOM BBI- 
coToH 0,1--0,3 p. 
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Puc. 1. OOutuit Buy NoBepx- 
HOCTH ;Ppa3pylIeHHA MOJIH- 
MeTHJIMeTakpHuiaTa. Ha 3ep- 
KaJIbHOH 30HE BHAeH OBaJ 


6 


Puce. 3. UntrepbepesorpammMa 3epKasIbHOK 
30HbI: @ — HHTepepeHorpaMMa MOBepXHO- 
ctu; 6 —koubuepad HHTeppepeHiuA OT 


ryOHHHOM TpeliHHbI, PaCMOJIOAKeCHHOH B Sep - 
KaJIbHOH 30He 


3 


" 


Puc. 2. Uccneqosanne opata. a — oOuqnit 

BHA uacTH OBasla; 6 — nHTepepeHorpamMa 

TlOBepXHOCTH BHYTpH OBasla; 6 — HHTephe- 

peHorpaMMa MOBepXHOCTH TO?KeCTBEHHOTO 

yuacTka OBala Ha ApyroH MONOBUHe paspy- 
WeHHoro oOpasia 


Puc. 4. UntrepdpepenorpammMa Ha yuacTke M0- 
BepXHOCTH C FHMepOo/IHYeCKHM PHCYHKOM 


MAH, 7. 108, No 6, Jleoetes, KysuinicKkilt 


Muxpockonmyeckoe u3yyeHne TOM MaTepuasa, Upuneraioulell K «3epKaJIb- 
Hi» NOBepXHOCTH, OOHAPyXUBAaeT MPH OCBELICHHH ONaK-HJJIIOMHHaTOpOM Ha- 
ane TpellHH, H30e%xKaBlUMX CIMAHHA. Ha puc. 36 npHBegenbl HHTepcepeHun- 
BIC OBaJIbHbIC NATHA, NOJYYCHHIE B Pe3yJIbTATe OTPaxkeHHH OT cerKa pa3- 
MCHHbIX CTCHOK PIyOMHHOH TpeuuHbl. KoneuHo, TpeuuHbf oOpasyiorca Ha 
3HOH BbICOTe, HO B OOpa3s0BaHHH PUCYHKa MOBePXHOCTH paspylueHHA 3TO OO- 
OATEJIbCTBO, BAUMO, HMeeT NOAYHHEHHOe 3HayeHHe. 

Tlosugqumomy, y momumepos, cnocoOHbIx 3aMeTHO yJVIMHATBCA Mp paspbl- 
, TPCWHHbI pacTAHYTbI B YIMVJIOWCHHbIe BAKYOH, H YCTbA TpelMH OKpyrse- 
1. Poct TpenjvH CBsi3aH CO CMeWeHHeM MaTepHasia B YCTbe B HallpaBsJIeHHH ero 
WOKEHHA HW C MOCEAYIOULMM ero pacTAxKeHHeM HU paspyleHHeM. CmMexHbIe yua- 
KH YCTbA TPelHHbl JBHKYTCA HEpaBHOMEPHO, Ha OTCTAIOWHX yuacTKax oOpa- 
HOTCA «TSDKH». «TA2KM»>, PACTATHBAACH H CABHTaACb, BbIAMPaloTCH, H3 CTeEHOK 
CUNMHbI, OCTAaBJIAA 3a COOOH cNeAbI B BUAe OoposyzoK. Cananne TpeulHH pac- 
MOCTpaHAeTCA B OO€ CTOPOHb! OT «TOUKH» HX BCTpeYH — y3KOH We B.yTOH- 
FOULEHCA CTeHKe, pa3syeaioulel cOnmKalomlMeca TpeulMHbl. M36nrTroK nepe- 
‘CTHBILIErOCA MaTepHala B CTeEHKE NMocIe ee paspylWeHHA OcTaeTCH Ha NORepX- 
CTH B BHe BasHKa. HenoHwATHO JIHLIb, MOUEMY BaJIHKH He HCYe3AIOT MOJIHOCTBIO 
MM JJIHMTeIbHOM OTKHre MaTepHavia. 


Vucrutyt BbIcOKOMOJeKYAPHEIX cOoesquHeHHit Tocrynnuio 
AxkafemuH uayk CCCP 28 I 1956 


IMTHPOBAHHAA JIMTEPATYPA 


18. P. Pereas, KT, 21, Neo 3 (1951). 2 A. Hagan, Maacrwanccrs u paspy- 
sHHe TBepAbIx Te, WJI, 1954, crp. 220. 3H. Schardin, Kunststoffe, 44, 48 (1954). 
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Jloxnagm Axkagemuu uayx CCCP 
eit 1956. Tom 108, N 6 


@H3HYECKAA XHMH 


3. B. MYIUIKAPEBA, JI. B. BAPFOXHHA u 3. 10. KOKOLIKO 
HCCJIEJOBAHWE PETEPOWMKJINYECKMX N-OKMCEM ; 


JIMMOJIbBHbBIE MOMEHTbI H XHMMYECKHE OCOBEHHOCTH N-OKHCEH 
HEKOTOPbIX TETEPOUMKJIMUECKNX COEJIMHEHHM 


(I1pedcmasaeno akademuxom A. H. ®pymkunom 5 X 19585) 


UccneqopaHve MOMApHOCTH MOJI€KyJI TlyTeM H3MepeHHA MMOJbHbIX MO 
MeHTOB MMeeT OObIUIOe 3HAYeHHe IPH H3yYeHHH XapakTepa BHYTPHMOJeEKYAAP 
HbIX CBA3eH, BSAHMHOPO BJIMAHHA ATOMOB B MOVJICKyJIe, a TaKXKe B H3YYeHHH Ted 
MeTpHY¥eCKHX KOHpurypauuH MoueKys ('). IlockombKy HasmMune OKHCHO 
KHCOpoya B reTepounkKsmMuecKHx N-OKHCAX JOJLKHO CYIeCTBCHHO BJIMATb Ha 
IOJIAPHOCTb MOJIEKYJI B WeJIOM H BMeCTe C TEM OlIpejleIATb €€ XHMHYECKHE OCO 
OeHHOCTH,. TO TIpescTaBsaeT MHTepec H3MepeHHe JHMOJIbHBIX. MOMCHTOB 9STOL 
rpymmbl Beuects. B muTepaType HMeeTCH yKa3aHHe OO H3MepeHHH MMOJbHBIX 
MOMeHTOB Tpex N-okuceli TpeTHUHBIX amuHoB: N-oKuceli TpHMeTHaMuHa UW MT 
MeTHsaHuaHHa (5,03 u 4,79 D) u N-oxucu nupuguna (4,24 D) (?). 

Hamu ObluIH H3MepeHbI JMMOJbHbIC MOMeHTHI 12 BemecTB. M3mepeHue Ju 
SJIEKTPHYECKOH NOCTOAHHOH HM MIOTHOCTH MpOBOAMJIOCb B CMelMasIbHO OUMULeH 
HOM OeH30NIe IIpH TemMepatype 25°. J[uanekTpHyueckue MOCTOAHHBbIe © ompeye 
JIANHCb TeTEPOAHHHBIM MeTOJOM B TpHOope, rye OJHOBPpeMeHHO H3MepsuAac 
IJIOTHOCTb d TpH MOMOLIM TOpsHOHHEIX BecoB. IlomHaa nonapusauua Pos 
BbINHCIANach 10 Xeyectpansy (°) H3 IKCMCPHMCHTAJIbHbIX JaHHBIX ¢ H d. 

P, BbIYHCIANaCb KaAK MOJeKYIApHaA pepbpakuuAa; peppakuua NO paccun 


TbIBaNach H3 peppakuuHH N-oKucu nupHyAMHa. BenwunHaMH aTOMHbIX TOMA 
pusauna P, mpeneOperanu, Tak KaK JIA OONbUIHHCTBa M3y4aeMbIX coequ4 
HeHHM OpHeHTalHOHHad NOMApPHSalUA UpelcTaBaaeT OoMbIUIyIO BeNHUMHY, Ub 
BKJIOYCHHE B Hee BeIMYMHbI P, He CKa3bIBaeTCA CYINeCTBeHHO Ha BeIMUMHe IM 
MIOJIbHOrO + MOMEHTa. 

Tleppaa rpynna BejecTs, u380paHHbIX ia ucceqopannsa (I— VII) ont 
mo04oOpana TakHM OOpa30M, YTOOLI HMCTb BO3MOXKHOCTh MPOCeAUTbh H3MCHCHHA 
nouwapHoctH cpa3H NO mpu nepexoye or N-okucn nupuguna (1) K KOHJeH+ 
CHPOBaHHbIM CHCT€MaM C OJHHM HU JByMA Yrerepoatomamu (II—VII). Vsme-| 
PeHHeM {MIOJIbHBIX MOMECHTOB MpOH3BOAHBIX akpuHyuHa (VIII—X1) "pone 


MOlaraslOCb OCBeTHTb XapakTep B3aWMHOTO BJMAHHA OKHCHOrO KUCMOposa 
C MOJIeKyJIOH B IeOM UH C 9-xXJIOpaTOMOM, B YaCTHOCTH, MOCKOJbKY 9-xopmpo- 
H3BOAHbIC AKPHAHHA ABJIAIOTCA HCXOHbIMH BeMCCTBAMH B CHHTe3e COeIMHEHUH| 
Tuna akpuxuHa. Bemecrsa c | —VII 6pm cuHTesupoBaHbl M0 ONMCaHHbIMy 
B WuTepatype metoqam. N-okucuw paya 9-xnopakpuyuna (IX—X1I) momyueunti 
HaMH HM ONMCaHbl B peAbITyIeM CooonjeHHH (4). Bce BemjecTBa THLaTeJIbHO OUNIIa-: 
JMCb AO NOCTOAHHOH TemMuepaTypbl WaBeHuA (XapaKTepHCTHKa BeleCTB pH: 
BeyenHa B Tau. 1). 

IIpa nonyaenuu NN-quoxucu cbenasuna VII nytem okucaenua (penaswna 
KaK HaOeH3OHHOH KHCJIOTOH B XOpodopMe, Tak ui TI€peKHCbIO BOOpoa B we- 
WAHOH YKCYCHOH KHCOTe B MHOPOUNCJICHHBIX OMbITaX ObWIO BbINeIeHO C 
XOPOUIHM BbIXOJIOM KPaCHO-OpaHKeBOe BEIIECTBO C NOCTOAHHOH T. mt. 190 —191° 


| 


Taeomuna 1°) 


p-101® on. 
Beuyecrso T. m1. Pes Paes u.-1018 | Wid CooTB. 
B °C 7 om. HeOKHCJ. 


OCHOB. 


N-oxucb NHpHAHHa 65 4,24 2,23 
N-okucb xHHOJIHHA 62 369,04 | 39,20 4,00 A,19 
N-okucb akpHauHa 169 424,85 Cr 4,08 4,96 
(pa3a.) 4 
N-okueb XHHOKcaIHHa 422 Wigeert 40,09 PA Si 0,92 
N-oxueb deHasuHa 224—225| 119,66 | 55,42 1,76 O 
(pasi.) 
NN-jHOKHCcb XHHOKCaIHHAa 243 151,66 45,06 Pea | 0,92 
(pa3u.) 
NN-gHOoKHch deHasHHa 189—191 | 160,54 | 60,39 2,20 0 
(pa3i.) 
NN-guoKuch deHasHHa 202—203 | 100,94 | 60,39 1,40 0) 
a3Jl. 
N-okucb-9-xlopakpu una 2th 224,64 81,97 2,62 0) 
a3. 
N-oKxucb 2-MeToKcH-9-xmopaKpH- Ne 322,98 | 87,34 3,38 ne, 
HHA 
N-okHcb-3-HHTpo-9-xmopakpuyH- | 233—234| 847,39 | 84,54 6,08 4,98 
| Ha (pa3it.) 
Xi N-oxucb 2-metoxcu-6,9-qHxa0p-} 236 719,22 | 91,18 5,4 2,94 
aKpH AH Ha (pa3u.) | 


pa3iI.), BMeCTO OMHCaHHOH paHee ogHol u3 Hac u T. VM. ArnG6anoson (°), 3a- 
em Knomo u Max-Mappelinom (°) quoKkucu (beHa3uHa c T. mt. 202—203°. 
_ Tlomsirku ouncrutTh quoKucb c T. mu. 190—191° go T. na. 202—203° nyTem 
AHOFOKPaTHBIX KPHCTAaJJIH3alHl U3 pasJIMUYHbIX PaCTBOPHTeeH HH XpOMaTO- 
‘padHyeckH He IIPHBEJIH K MOJIOMKUTEJbHbIM Pe3YAbTaTaM, BMeCTe C 3THM TIO aH- 
[bIM MHKpOaHaIH3a Ha a30T BeljecTBO c T. Ha. 190—191° coorTBetcTBoBauoO, 
(HOKHCH (beHa3sHHa. BnocseqcTBHH MIpH OKHCNeHHH (beHa3sHHa HaOeH3soHHOU 
“HCJIOTOH C BbICOKOH KOHIeHTpallveH XmOpoPopMeHHOorO pacTBOpa, MpHroToB- 
ICeHHOH MO HeaBHO OMMCaHHOMy MeToyy (*), 6e3 3HaYHTeIbHOrO H3ObITKAa 
2,6Mou1a Hal Momb ctbeHa3HHa) 6b1ma MOomyyeHa NN-quoxucs, ¢c T. ma. 202—203° 
 BHJ€ OpaH?KeBbIX KPHCTAJIVJIOB. 

J[moxucb c 7. m1.'202—203° nocae HeqebHOTO CTOAHHA B OCH3OJIbHOM pac- 
Bope NepexouT B BewlecTBo c T. nu. 190—191°, mocmequee B TeX Ke yCNOBHAX 
le usMeHsaetcH. J[MMOJIbHbIe MOMCHTHI ObIIH H3MepeHb JIA OOOHX pa3smHUHO 
[MaBALUXcA BeulecTB. PesybTaTbl H3MepeHHli IpuBezeubl B Tad. |. 

Tam 2%e IIpHBeJeHbI AIA CpaBHEHHA AHMOJIbHbIe MOMEHTHI COOTBETCTBYIOWWHX 
[COKHCJICHHBIX OCHOBaHHH, H3MepeHHble B Halueli sma6oparopun (°), a B cuy- 
janx II, II] u IV sasatble u3 mHTepaTypHbIX aHHBIX (°). 

- W3 jaHubix, MpHBeyeHHbIx B TaOs. 1, MO*KHO CeNaTb CIeLYIOUIMe BbIBObI 
1 MpeqNOO*KeHHA: 

* 1. JIunonpupre MomenTHI rerepouuKiuueckHx N-oKuceli BO BCexX cayyaAnx 
JOUIbIUe JHMOJIbHBIX MOMCHTOB COOTBETCTBYIOWIMX HEOKHCJICHHbIX reTepOUMKJIH- 
[eECKHX OCHOBaHHi. 

2. Tlockombky, 10 pesysbTaTaM HalIHX H3MepeHH, NHMOMbHbIM MOM€HT MO- 
IeKyJIbI 9-XNOpaKpHAHHa C BBeJeHHeEM OKHCHOTO KHCMOpoya B MOseKyJy Me- 
igetca oT .0 yo 2;62 D (ra6n. 1), TO MMeHHO 9Ta BeEMHYMHA WH XapaKkTepusyeT 
sHaueHHe MomeHta cpa3H N->O B payy N-okuce akpuquna. 

3. Junonpuei Moment N-okucw He3amMemeHHoro akpuyuna (IV) He pa- 
3H CYMME Pacoiuna + HN+o = 4:96 D, a CocTaBilae? JMB 4,08 D. IIpu orcyt- 


‘TBUUY 3aMecTHuTeeH, CMOCOOHbIX H3MeCHHTb MOJIAPHOCTb MOJICKYJIbI, C(HHCTBEH~ 
10H MIpHuHHOU PacxOxKJeCHHA Mex y MOMECHTaMH OTIBITHBIM H BbIFHCJICHHbIM 
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(4,55—4,08=0,48D) moxer CIYKUTb TO, YTO HanpaBsenne cBa3sH N-=O coctap. 3 
ae HEKOTOpbIit yroul & C JIMHHeli y, MpOXoAAuel yepes aTomb! C, u N (Xl). it 
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MoxHo mpeqnouiaratTb, 4YTO MOfoOnHaA AesopMauna yraa cBasu N->O o6y- 
CNOBJIGHA B3AMMOJCHCTBHEM KHCJIOPOAHOrO aToMa, SIBNAIOUETOCA OTPHWaTeJb- 
HbIM KOHLIOM AMMONIA, C PeHHJICHOBbIMH KOJIbILaMu AKPHAMHOBOH MOJeKYJIbI. 

4. J[unombHbIlt MOMeHT MOHOOKHCH cbeHa3HHa VI, paBubrli 1,76 D, xapakTe- 
pusyeT nomapHoctb N->O cpa3n B (beHaSHHOBOM pay, NOCKOMbKY JHMNOMbHbIE 
MOMCHT HeOKHCIeHHOrO (peHa3HHa TaKxKe paBeH HYJIHO. y 

5. JlunombHble MOMEeHTbI JIA pa3IMYHO TWwaBALMXcA WHOKUCe; cbenasuna 
OKa3aJIMCb pa3JIMUHbIMH, a HMeHHO 2,20 D yuna npogyKta c T. na. 202—203 
u 1,40D aaa BeulecTBa C T. MM. 190—191*. OTH JJaHHbIe CBHAETEbCTBYIOT, BO- 
TIepBbIX, O TOM, YTO MOMEHTHI cBaseli N—>O He HampaBJieHbI 10 HHH Y, COe- 
WMuAIOWeH UWeHTpbl TeTepoaTOMOB MOCKOH MoneKysbI ~eHasuHa (XIII), a 
CocTaBsAIOT C HeH KakOH-TO yronm (XIV), wHaye AHNOMSHBIM MOMeHT Obi OBI 
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paBeH Hyvt0. Bo-Bropbix, Ha OCHOBaHHM MOJYYeHHbIX JaHHbIX MOXKHO mpezno- 
JIO%KUTH CYULCCTBOBAHHE ABYX H3OMeCPOB AMOKHCH (PeHa3sHHa, OMHAKO [WIA pe- 
INCHUA STOPO BOMpOCa TpeOyIOTCH NONOJHHTCJIbHbIC SKCMCPAMCHTAaJIbHbIe HCcse- 
AOBaHHA, KOTOPble OyAyT HAMM MpoOBeeHbI. 

TeopetTuyecku JIerKO 6bIWIO MPCACTaBUTb, YTO AHMOJbHbIN MOMCHT BTOPOd 
OPMbI AHOKHCH JOJDKeH ObITb paBeH HyJ0, a 10 HalliMM H8MepeHHAM OH paBeH 
1,4 D. OqHako UMeHHO 3TO 3HaveHHe ABAeTCA HaumMeHee HaJI@KHbIM H3 Beex 
HalwHX JaHHbIX B CBA3H CTEM, YTO He yUTeHA BeHUYHHA ATOMHOi NOJAPH3alHH. 
Ho, ecu mpuuatb, uro Pa, cocapaser 10 uaH axe 15% or Pz, TO H B 3TOM 
CYTae BeIMYAHbI AMNOJbHbIX MOMCHTOB OyAyT paBHbI 1,3 uw 1,1 D, Tv. e. 3Ha- 
YHTCIbHO OTJIMYAIOTCH OT HYJIA. 

6. M3 onbITHBIX AHNOMbHDIX MOoMeHTOB N-oxKuceit NMpHAMHa, XHHOMHA HM 
XHHOKCaJIHHa SHAaYCHWA py, 4 BbIUHMCJICHbI PaBHbIMH, COOTBCTCTBeHHO, 3,01; 
2,80 u 1,86 D. | 


HanOouee Hari HO MOX%KHO BULETh U3MeHeHHe nouspHoctu N—>O caasH 
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ABHCUMOCTH OT CTpOeHHA reTepomMKsa pH ComocTaBeHHH sHayeHHli py 9 C 


PCHUMANAMH MOYBOMHbI, XAPaKTePHSYIOWMMH CMOCOOHOCTh K BOCCTaHOBWJIe- 
© STHUX CBASCH, NOJIYYeHHBIMH JBYMA U3 Hac pH MoMAporpacbwyeckom Boc- 
‘HOBJICHHH TeX 2xe N-oKuceli, [It KOTOPbIX H3MepAMUCh [MNObHbIC MOMeHTDI 
WaHHOH paoorte. 

J\ia yo6ctBa conocraBleHua aHHBe NpHBeyeHbl B TAO. 2, 43 KOTOPOT 
(HO, TO MPH HaJIM4YHH KOHCHCHPOBaHHBbIX C HHPHAMHOM (peHHJIeCHOBbIX KO- 
t HMceT MECTO B3aMMHOe BJIMAHHe OKHCHOrO KHCOposa C dJIeKTPOHHbIMH 
<TEMaMH STHX KOVIEI, BbIPaKalouleeCA B YMCHbUICHHH TOJAPHOCTH CBA3H 
+O. IIpu nepexoge or xuHoKcasiuHa K (peHasHHy® TaKxKe MpOUCXoAUT, XOTA 
H€SHAYHTCIbHOC, YMCHbINeHHe AMMObHOrO MOMeHTa cBa3H. IIpu 9TOM H3Me- 
HME &:/, B CTOPOHY MOJOXKUTeIbHbIX 3HAYeHHH, CMeOBaTebHO, OGmerueHHe 
CcTaHoBjeHiaA rpynmbr N->O na pryTHOM kKalleJIbHOM 9s1eKTpoye, CooTBeTCT- 
€T H3Me€HeHHIo MOJIApHoctu cpi3H4 N-+O B cropoHy ymeHbiuenua. 


TaoOauna 2 


N-okucu 
NHpHAHHAa XHHOJIMHa | akpHyuHa XHHOKCaJIHHa cdbena3una 
IOCOOHOCTh K BOCCTAHOB- 
WeHHIO &) 2. eee —1,344) <—1,155 | <—0,854 —0,650 <—0, 218 
JIAPHOCTh 1018 . . . 3,04 >2,80 pA, 02 1,86 >1,76 


TakuM oOpasom, lIpH mepexoye oT N-oKucn mpoctelimero wecTH4uieHHoro 
-reTepouuksa mHupuquHa K N-oKucH c KOHJ€HCHpOBaHHbIMH CHcTeMaMH, a 
KOKe pH nepexoye or N-oKuceli MOHOreTepOWMKIOB K CooTBeTCTByIoONuM N- 
<HCAM CHCTEMbI I1Hpa3HHa, YMCHbIWaeTCA JHMObHBIM MoMeHT cBa3H NO u 
[HOBpeMeHHO OGsleruaeTCH HX 3IEKTPOXHMHYeCKOe BOCCTaHOBJeHHe Ha pTyT- 
OM KaToe. 

Ecau mojlaraTb, YTO BOCCTaHOBJIeCHHe Ha PTYTHOM KaTOJe Npoucxog_uT my- 
M TlepeqauH 9JICKTPOHOB C TOBepXHOCTH KaTOJa Ha MOJOMKHTeIbHO 3aps- 
CHHYIO YaCTb MOJIeKYyJIbI IPH OJHOBpeMeHHOM IIpHCoeAHHeHHH MpOTOHOB K 
2cTaM IIOBbIIMeHHOM 3JIEKTPOHHOM IJIOTHOCTH, TO MOXKHO OBbIWIO Obl OAKHATb 
jpaTHOH 3aKOHOMepHOCTH — OOeryeHHA BOCCTAHOBJICHHA MIpH OO/IbWIeM JH- 
IbHOM MOMeHTe BOCCTaHaBHBaemMol rpynnbr (1°), OqHako, Kak YKa3bIBaeT 
. MW. Aurponos ("), 1p 9TOM HeOOXOJHMO YUHTbIBAaTb, ITO peaKIUMA 3/IeKTPO- 
(JIpUpOBaHuA MpoTeKaeT Kak TreTepOreHHbIli Mpowecc NpH yyacTHM aycopOu- 
JBAHHbIX MOJICKYJI BOCCTaHaBJIMBaeMOro OpraHHyeCKOrO BellecTBa. 

B wacTHOcTH, eCIH pacCMaTpHBaTb HMHTepecyioulwe Hac CAyUaH 9JIEKTPOBOC- 
AHOBJICHHA reTepouNKiMyeckHxX N-oKuceli, TO HanOombuad aycopOuua, BU- 
(MO, OyeT pH MeHbINeM AUMOMbHOM MoMeHTe cBsi3H NO, Tak Kak B CHJy 
OMeTPHU MOJeKYJIbI OTPHUATeMbHOH KOHELL AMNONA OyAeT OTTANKUBATb MO- 
‘KYIY OT MOBEpXHOCTH KaTOJa H, CJeJOBATEMbHO, MPeNATCTBOBATb aCOpOuMH 
eCTBa Ha erO NOBepXHOCTH. 


. 
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@PH3BHIECKAH XHMH 


HW. JI, POUX 


COCTAB ®OTOTPA®HYECKH AKTHBHbIX UACTHU, BbIMEJIAEMB 
METAJIWJIAMM TIPH ATMOC®EPHOH KOPPO3SMM 


(II pedcmasaeno akademuxom A. H. Opymkunom 6 X 1955) 


1. BBexeune. Panee BEmOmHeHbI HCcCHeZoBaHHA (1), HMeBLIHe LUeJIbh 


JlaMH IPH OKHCJI@HHH Ha BO3yxe; MbI PHU K BbIBO,Y, YTO 3TH YaCcTHI 
mpesctaBisioT coOoli MoweKyJIbI TepekucH Bogopoga. B ynomsanyrTbix ucciG 
JOBaHHAX IIPHMeHAJIMCb KOCBeHHbI€C MeTOJbl, HM MOTOMY BBbIBOJbI Hy KasHe 
B JlaIbHeHWIeM JKCIepHMeHTaJIbHOM ToATBepxkeHHH. HwxKe uslarawTcsd HOBbE 
6oulee YOCMTEMbHBIC OMbITHI, NONTBEPA aloe, YTO YKa3aHHble YaCTHUb!I ABI: 
1OTCH MOJIEKYJAMH TlepeKHCH BOAOpOa; 9TH OMDITHI BHINOJHAIOTCH MPH MOMOLE 
HOBOrO MeTOJa MOcTeLyroujero HarpeBaHHa corocwos. 

Jlna pewieHua 3aqaud O COCTaBe YaCTHL MpOBOAUTCA cpaBHeHHe Mexy je 
CTBHeM MeTaJia (MbI MOJIb3OBaIHCb MarHHeM HM WHHKOM, HO MOJIyYeHHble pe 
3YJIbTaTbl OTHOCATCA, pasyMeeTcaA,’ K smOOOMy (boTorpaduyecKH akTHBHOM 
MeTaJuy) H TapaMH mepekucu BOopoya. OnbiTHbIM IyTeM NOAOupasacb TaKkal 
KOHUeCHTpaluA BOAHOrTO pacTBOpa NepeKHCH BOopoya, 4TOObI Mapbl Ja) 
Ha (POTOMMaCTHHKe MOUePHeEHHe, paBHOe COOTBETCTBYIOUIEMY TMOUePHEHHIO O 
MeTaslla B TaKHX %Ke yCJIOBHAX. 

Bo BceX ONHCbIBaeMBIX HWKe OMbITAX IPHMeHAJICA paspaOOTaHHbIH aBTOpoON 
MeTOA Mocueyroulero HarpeBaHUuA (POTOCIOA, KOTOPbIi 3aKOUaeTCA B TOM, UT 
(poTomacTHHKa TMocse BOSeHCTBHA AKTHBHBIX BeIeCTB MOABepraeTca Harpe 
BaHHIO B TEPMOCTATE IPH OMpeeJICHHbIX YCJIOBHAX, 3aTeEM OXNAaKIeCHUIO U Jase 
oOmlenpHHATOH OOpadorkKe. Ilocieqyroulee HarpeBaHhe JaeT pe3sKoe yBeHUeHH\ 
YYBCTBUTEIbHOCTH (POTOCJIOA K aKTHBHbIM yacTuaM. IIpumMeusamucb cboromma 
CTHHKH H300PpTO, CBeTOYYBCTBUTebHOCTS 10 TOCT’y 32, smyapceusa Ne 747. 

2,.CpaBbHeHune XapakTepucTuueckohH KpuBOoH morTo 
cod ph. RekcTeun DHUAKA. A Tapop mweperma 
BOoRopoya. U3 toronmacTHHKH BbIPesauHCb OTJCbHbIe YaCTH, KaxKyad \ 
KOTOPbIX aeT 3Ha4eHHe JIA NONYYeHHA OMHOM TOUKH SKCHEPHMeHTaJIbHOL Kp 
Bou. OOpasell WHHKAa 3auHMacA Np NOMOWH HaxK_auHoro MOmnOTHa Ne 60 yas 
CHATHA IJI€HKH OKHCa HW MOMelascCA HeMOcpeycTBeHHO Ha 2Mysbcntw. Tlocaé 
ONpeeJIeEHHOrO BpeMeHH IKCHOSHIMH, KOTOpoe BapbupoBasocn or | yo 16 mMuH 
(3auHCTKa IIPOHSBOAMaCh Yepes Kayo MHHYTY JIA COxXpaneHusd nocToaH: 
HOH MHTe€HCHBHOCTH yacTul (°)), PoTONMAaCTHHKa TepeHocusacb B TepMocTaT I 
HarpeBaslacb B TeyeHHe 10 mun. pu 100°, sarem ona OxmaxKyanach u OOpaba: 
THIBANACb OObIYHBIM cHocodoM. B pes3ysbTaTe MbI NOyYHAM pA HeraTHBOB 
OTBeYAIOMNMX Pa3s/JIMYHBIM BPeMeHaM SKCHOSHUMM. ONBITbI BbIMOHATHCh Mpk 
OkKpyxKalouel TemilepaType, paBHolt 18°, u oTHOCHTeNbHOH BaxKHOcTH 80% 

IJapanienbHo MpousBO,MAHCh aHaNOrHYHBIe ONbITEI C MapaMu TlepeKHCE 
Boqopofa. B m1eKcursmacopyi0 KiOBeTY HaJMBaJIcA BOXHbI pacTBop MepeKHCE 
Bowopowa Cc KoHWeHTpauMeli 0,3%, Ha paccTonuuu 2 MM OT NoBepxHOcTH pac 
TBOpa NoMellaiach (oTonsacTuHKa. Tlocne ompeyemeHHoro BpemMeHH 3KCTIO: 
SUM (PPOTONMACTHHKa MWepeHOCHNaCb B TepMOCTaT HM HarpeBaslach Ha MpoTsxKe 
HuM 10 mun. upu 100°, qanee mua o6nlyHad OOpaboTkKa. 
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Iloayyenuble U3 onbITa noce doromerpupoBaHns pesyJbTaTbl NpHBeeHbI 
_ puc. 1. Ha ocn aOcuce ornoxenbi sorapudMbl BpeMeH SKCTIOsHIWHH, Ha 
2)/H OpAMHaT —3HaveHHe ONTHYeCKOH moTHOcTH. Kamxjoe 3HaueHve Kak JWIA 
}pTaia, TaK HW AA MepekKUch BOAOpOfa ABUIAeTCH CpeqHHuM 3 3 onbITOB. Tpa- 
{1K TlOKa3bIBaeT YOBJCTBOPUTeIbHOe COBMAaeHHe JaHHbIX JA MeTauvIa WH Ta- 
1pB epekucu Bojopoja. Ipupeyennaad KpuHBaa aHaorwyna Toli, KoTOpaa Mo- 
qydaetca UpH Jelcrauu cpera. OrmetuM, ¥To JaHHad XapakTepucTHYecKad KpH- 
PA YTBep2kKAaeT MpaBOMepHOCTd BHINOMHEHUA CPOTOMeTpHYeCKUX UCCeOBAHHii 
)PH ACHCTBHM MeTaJIIa H NapoB NepekucuH BoJopofa B cmyyae TpHMeHeHHA 
@2Toa MocseLyroulero HarpeBaHnuA (borocvios. 

Ho. CpaBHeHue TeMnepaTypHoli*3aBucuMoOcTH IpH 

OcneqRywMmemM HarpeBaHHH goTOcHMoa B Caytuae 
€uCTBHUA MeTANHA H TapoB nepekKucu BOOpo- 
a. OOpasell UWHHKa Mocme 38a4uNCTKH HaxKJauHbIM MOJOTHOM MOMeIaca 
4 SMyJIbCHIO (POTOMMACTHHKU. Bpema skcno3sHyHH cocTaBsagio 6 MHH. 3auHcT- 
fa BHINOIHAACb Yepes Kaxkyio MunyTy. [loce okOHYaHHA SKCHOsMEH (poTo- 
WIACTHHKa MOMeljaslaCb B TepMOCTaT H HarpeBaslacb Ha Mpors7Kenun 10 mun. 


Q3 06 G8 49 10 Ubi5Z0 g 
bee 6 Oe 0 pe wilh 204 272 275 260 283 287 23) 
——— AED AE ER iE: 
Pre. 1; a — 03% Hs0s, 6 — Zn Puc. 2. a —0,3% HeOo, 6 — Zn 


pH ompeyeneHHOH TemmepaType, 3Ta TeMMepaTypa HM NosBepraach H3MeHeHHIO 
oT ONbITA K ONbITY. OKpy2Kalonlaa Temmepatypa 18°; orHocHTeIbHaA BUla2xKHOCT 
30%. Temnepatypa mpossutena 16°; MpOOMKHTeIbHOCT TIPOABJICHHA 3 MHH, 
) AwajOrvuHble OMbITHI IPOH3BOAHIMCb C NepeKHCbIO BOsOpoya. B nmeKkcu- 
rJlaCOBY!0 KIOBETY MOMeM[aJICH BOAHbI pacTBOp NepeKHCH BOOpOa C KOHWCHTpa- 
muet 0,3%. Ha paccrosHun 2 MM OT MOBEpXHOCTH XKHAKOCTH NoMelasach (oz 
Torpauyeckan WiacTHHKa, KOTOpad mocme 6-MHHYTHOH 9KCHO3HNMH Mepe- 
HOCHJIaCb B TepMOCTAaT JIA HarpeBaHHA. 

PesysbTaTbl IpHBeyeHbI Ha puc.2. Bce mpHBeqeHHble 3HaYeHHA ABMAIOTCA 
cpequuMH 43 3 onpiTos. Kak BHM, aHHble QJIt MeTaJla MaJiO OTJIMYAaIOTCA 
OT aHaJIOrHUHbIX JaHHbIX JIA TepeKucH BOMOpOsa, HW Te HM Apyrue xXopowo 
YKlabIBaloTca Ha IpsAMyto. 

Ha ocHOBaHHH MOJYYeHHbIX pe3yJIbTaTOB IIpHXOHM K BbIBOLY, YTO TPH 
YKa3aHHOH UpOOMKUTebHOCTH HarpeBaHHA aHHY!O SMYJIbCHIO CueqyeT Ha- 
rpepaTb upu 100°, Tak Kak B 3THX YCJOBMAX HaOmOfaeTcA HanOo/bMee TOVep- 
HeHHe. 

4.CpaBHeHuve 34BUCHMOCTH OTBPeMEHH NOCHE RY Ww- 
Mero HarpeBaHHaA MOTOCHOA TpH ACHCTBUHH Me- 
Tanwa H MapoB nepekucn Bogopoga. Hecneqosanocn 
BIMAHHE IpOJOJMKHTEMLHOCTH HarpeBaHHA (POTOCMOA B TepMOCTaTe Ha BeHUHHY 
nouepnenus. JIA STOH We U3 OMHOM M TOM We (POTOMNACTHHKU BbIPesaHCh 
OTICIbHbIeE HeOOJIbIIHe YaCTH, KaxKad H3 KOTOPHIX CJyKHJa MIA MOWyYeHHA 
MOUCPHEHUA TPH ONpeseseHHOM BpeMeHM HarpeBaHHA. OKCHOSHIMA WHHKa Tpo- 
H3BO]WIacb Ha MpOTAKeHHH 6 MMH. MPH 3ayHCTKe Yepes KarKylo MHHYTY Ha- 
KAYHbIM KaMHeM. . 

TapassenbHo IpOvsBOAMINCb AHaOPH4Hble ONbITbI C NapaMu NepeKUCH BoOJO- 
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poga. Pacrsop nepekHcu Bpowopoya c KOHUeHTpalvel 0,2% HaJIMBaJICH B KIOBET f 
Ha KOTOpOH MoMelaach (POTONMACTHHKAa Ha pacCTOAHHH 2 MM OT NOBep XHOCTH 
*KUAKOCTH. TIpoqOMKUTebHOCTD SKCMOSMUMH, KaK M QA UMHKA, COCTABI ANA 
6 mau. Oxpyxxaiomaa_Temmepatypa 18°. Iocme skcno3HiMH Hay MepeKHCHIO Body 
qopoya cporomacTHHka MepeHocusach B TepMOCTAT. B Tepmoctate moyep2ku>) 
Baslacb Temmepatypa 100°. , 
Ha puc. 3 MpescTaBseHbl NOTyYeHHbIe PesyMbTAThI (Ha OCH aOCI{HCC OTJO- 
KeHO BpeMaA HarpeBanua :poTOCMOA B MMHYTAX). Kaxkyplit pesyJIbTaT [vist Me 
Taya — cpequee 3HayeHHe #3 6 onbiToB. PesybTaTbl, NOMYYCHHbIe Aula Mepe KH) 
cH BOMOpoga, MpekcTaBrAoT cpeqHee s3HaveHHe U3 4 ONbITOB. V{ 3yecb MbI BHF} 
UM COBMaeHve JaHHbIX JIA MeTaa HW MepeKHCH Bofopoa. H3 npHBexeHHBlX) 
pesy/IbTATOB NPHXOAMM K BbIBOAY, ITO HaMOO/bIIM acbpexT mouepHeHuA TOY] 
vaerca 3a 10 MMH. pu Temmepatype B TepMoctate 100°. 


08 08 


, 


HeaTERS 
06 ae 06 
06 et ¢ : 04 SN 


580 
AR 


x 


a y 
We i gé 
: 0 
Ze ah ‘ 6 86 10 t2mun. 1 u4 066 068 (Oom 
Pye. 3. 4d —0,2% H202,.6 — Zn Puc. 4, a —0,2% H2O2, 6 — Mg 


5; CpabHeH me pBeEpPTHKAILHOTO pacnpeyeneunud 
gacTH, BHIACAACMBLX METANMIOM,H MONEKYNA NepeKk He 
ev BOROopoga. Panee Hamu OblmO ycTaHOBJIeHO, YTO OKHCMAoUHeCA Ha} 
BO3]YXe MeTaJJIbl BbIAeAIOT CPOTOrpa*uyeckH AKTHBHbI€ YaCTHUbI, BEPTHKAJIb- 
Hoe paciipesemeHHe KOTOPbIX OTBeYaeT IKCHOHEHWMaIbHOMy 3aKony (*). Ipey- 
‘CTaBJIAJIOCb YMECCTHBIM IIPOBepHTb, HaOwoaeTcA JIM aHasOrHuHoe pacmpeyeue- 
HHE JIA MOJIeKYJI MepeKHCH BOAOpOa Ha NOBEPXHOCTHIO pacTBopa, H MpOHsBe- 
CTH CpaBHeHve C MeTAaJIJIOM. 

IIpuMenavica BOSYUIHbIM KIHH HW ocTeqyroulee HarpeBaHHe poTocsog. 
‘OnMuleM KpaTKO MOCTaHOBKY ONbITOB c MéTasioM. BpycoK MarHua ycTaHaBJH- 
BasIcd Hall 9MybCeH (hOTONMACTHHKH Tak, 4TOObI! MEKy HHMH OOpasoBauca 
BOSAYUIHbIM KIMH. Bpema 9kcno3HuHu cocTaBiamo 10 MHH. MOBepXHOCTb Mar- 
HUA 3auMalach Yepes Karkylo MuHyTy. Ilocae yKasaHHoro BpeMeHH 9KCTIO- 
3HUHH (pOTOMMaCTHHKa MOMelljalacb B TepMOCTaT H HarpeBaslacb 10 MHH. IpH 
100°, oxmaxkyalacb HM Jasee OOpabaTHIBamacbh OObIUHBIM cMOoco6oM. : 

[lapanneibHO MpOH3BOAMHCh AHaJIOrHYHbIe OMbITbI C BOAHbIM pacTBOpOM 
nepeKucu Bogopoya. Pacrsop c KoHWeHTpalHel 0,2% HamuBascA B KIOBeTY, 
faj| MOBEPXHOCTbIO %KHAKOCTH NOX yrvioM WOMelalach (OTOMMacTHHKa, H Ta- 
KAM OOpasoM CO3JaBaJICA BOSAYWHbIM KIMH. IIpoqomKUTebHOCTh SKCNOSHIMH 
10 mun. Oxkpyxatoujaa Temuepatypa B Wa6opaTopuu 17°, oTHOCHTebHaA BuaXxK- 
nocth 72%. Tlocne skcnosuuMH toToMacTHHKa MoMenanacb B TepMocTaT H 
mlofBepralach TaKOH Ke OOpaOoTKe, Kak HW B Cayyae AelicrBua MeTasma. Temme- 
paTypa mpossuTeia 15°, nposomKuTebHOCTh NposBNeHHuA 3 MMH. 

PesyibTaTbl MpHBeyeHbl Ha puc. 4 (Ha OcH aOclMcc OTMOMKeHbI paccTOMHUA 
MeKAY MeTaJJIOM JJMOO MOBEPXHOCTbIO pacTBOpa MepeKHCH BOROposa u cboTo- 
maacTuHkoi). Mbt yOexjjaemca, 4TO BepTHKambHOe pacmpesenenue ywacTul, 
BHIACACMBIX MCTAJJIOM, H MOJeKYJI MepeKHCH BOZOpOa Ha pacTBOpOM UJeH- 
THUHO, 

Pasnuune B KOHWeHTpalun pacTBopa nepekucu Boyopoga (puc. 2, 3 u 4) 
©0a3aHO pa3sJIMUMIO B OOpaboTKe NOBepXHOCTH MeTawa. 
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Hi Ha ‘ocHoBaHHu H3JIOMECHHOTO MbI BIpPaBe CeaTb 3aKJIIOUCHHE, ITO HOBbIe 
9 CIeCPHMECHTaJIbHbIe JaHHbIe, NOJIYICHHbIE MeTOJaMH, OTJIMYHbIMH OT TeX, KO- 
WPble NPHMeHAJUCh HaMH panee, MNOATBeEpRalwoT, ATO B Tipolecce OKNCJICHHA 


i BOSAYXE METaJIJIbI BbIJeIIAIOT cpororpaduyecku aAKTHBHBIe YacTHUBl, TIpeACTaB- 
MIOU[MEe MOVJICKYJIbI TepeKHCH BoyOpofta. : 


ABTOp Bbipaxaer GarogapHocts E. M. Bacuapesoii 3a nomomp B pacore. 


Ogecckuli TexHosloruueckult HHCTHTYT Tlocrynuso 
um. H. B. Cranuna 6 X 1955 


UHMTMPOBAHHAS JIUTEPATYPA 


: x, J. M. Pahbaaosusy, JAH, 80, Ne 4, 603 (1955); 94, Ne 6, 1117 
mo) "HH. Ji. Pow x, KX, 26, p. 11, 1574 (GIR), Yh Ml Iwate, JUNE, 7A), 
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Hornager Axanemun nayk CCCP 
aR 1956. Tom 108, N 6 


PHSHYECKAA XHMHJ 
B. Tl. GAJIBIA wu C. TI. POXKEHKO 


PEHTTEHOBCKOE MCCJIEJOBAHHE CHCTEMbI ZnO — In,0, 
(II pedcmaszeno axademuxom A, H. Op ymKunolm 25 I 1956) 


Kak H3BeCTHO, KHCJIOTHbIe CBOHCTBA AM(OTePHbIX OKHCJIOB (H THAPOOKHCeN) 
TpeXBaJIeHTHBIX MeTas10B B pay Al, Cr, Fe u In yOpipator OT aJIOMMHHA K ME 
quio. OKUCIIbI TepBbIxX 9IeMeHTOB (Be u Zn) OGeuxX NOArpyuM Bropow rpytiibi 
MepHOMMYeCKOM CHCTeMbI Tak?Ke HMeIOT aM*oTepHbId xapaKkTep. Bce sTo CKa= 
3bIBaeTCA Ha BOSMOMKHOCTH MOMYYeCHHA HEKOTOPbIX XHMMYCCKHX coeqMHeHHii 
HUA. | 

Tia WHAMA, MOAOOHO ApyruM TpexBasieHTHbIM Metasiam (Al, Cr, Ga u mp.), 
W3BeCTHbI XHMHMYeCKHe CoequHeHUA TuNa Me!! O-In2Os, upuHagqmexkaiHe K rpyn- 
ne wivHeneli H Ha3BaHHble HHAaTamMu. B muTepaType ONHCaHbI HHAaTbI Mar- 
Hua (1), Kambiua (7) w kaqmMua (*). QocuH U Baneutunep (*) NowyunIH TaKKE 
MHaTbl CTPOHUHA HW Oapua HU NoKasasu, 4TO Be, Mn, Co, Ni, Cu u Zn He o6pas3y- 
1oT MHAaToB. Uro kacaeTcd WMHKa, TO YKa3aHHbIe ABTOPbl HCCeEAOBaNH TOJIb= 
KO JiBa Ipenlapata, a uMeHHO: 2ZnO-IneOs u ZnO- In2Os, 43 KOTOpBIx mMocsmey- 
Hui, MO UX MHeHHIO, 10xoK Ha BeO-In2Os u aBsAeTCH TBEpAbIM pacTBOpOM 
oKkucos. Cuctema BeO—In2Os nogpoOHo uccJeqoBasiacb peHTreHorpadu- 
yeckuH (4). Bpiio ycraHOBJIeHO, YTO B JaHHOH cHcTeMe (mocme cnekaHHs 
okucoB mpH 700 u 800°) oOmacTb cymleCcTBOBaHHA TBepAbIX pacTBopoB BeO 
B IneOs pacnpocTpaHseTca JO MOueKyIApHoro cooTHomeHHA BeO : In2Os = 
=9:1 (49,74 Bec. % BeO). i 

B cBsx3H C BBILNeCH3JIOKECHHBIM BaXKHO OBO JeTaIbHO H38YYHTb HM CHCTeMY 
ZnO—In2Os, KoTopad pecTaBaeT MHTepec AIA THApOMeTasypruu WHHKA. 
Jia pentreHorpaduyeckoro HCCIeqOBaHHA (MO MeTOJY MOPOUIKOB B XKese3HOM 
H31YYCHHH) MBI IIPpHrOTOBHJIM COCTaBbI C Pa3JIHUYHbIM MOJICKYJIAPHBIM COOTHOUIE- 
HHem ZnO : InzeOs, a umMenHo: 5: 1, 421, 3: 5221) 1: 10% 22 eee 
1:5. Yuutbipad, uTO Ha MpoTeKaHwe peakUHH B TBeEpAO chase OKa3bIBAaIOT 
BIIMAHME JMCHepCHOCTb KOMMOHEHTOB (pelmalommuli cbaKTop), TemmepaTypa 4H 
MpOAOMKUTeENbHOCTh UX CHeKaHHA (°), Mbl H30pasIH pasHble CMOCOObI MpHroToB- 
JIeHHus HM OOpaOoTKH TakUx cocTaBoB. B OAHOM cayyae HEOOXOAUMbIe KOMHUECT- 
Ba OKHCIOB MapKH X. 4. CHaY¥asla THaTebHO CMELIMBAJIMCb B araTOBO CTYIKe, 
a 3aTeM MOfBeprasiHcb cieKaHHlo B cbapdopoBbIx Tursax B TeyeHue 18 yac. 
pu Temmepatypax 600 u 900°. B aApyrom — 6blmH MpHroTOBMeHbI CMeCH BOJHBIX 
pacTBopoB HuTpaToB Zn u In c coOmo,eHHeM BbIIMeyKa3aHHbIX COOTHOMeHHH. 
IJocne TepmMuyeckoro pa3J1OxKeHHA HUTPaTOB CMeCb NOMYUEHH‘IX OKHCJIOB Mpo- 
KaJIMBalaCb B TeX Ke YCOBHAX. TakHM OOpa30M, B MepBOM CyIyyae MOXKHO OBI- 
JIO TIpOCJIeAUTb BIMAHHE TeEMIepaTypbI, a BO BTOPOM, KpOMe Toro, elle HW BHAHHE 
AUCHepCHOCTH KOMIOHEHTOB Ha B3aHMOyelicTBHe Mexyy ZnO u IneOs. 

IlonyTHo 3aMeTHM, UTO TIpOKaIMBaHHe OKHCOB He CONPOBOXalOcb YMeHb 
menuem Beca. Ilosromy uMelomueca B HeEKOTOpOl yueOuoli MH cipaBouHol JH- 
TepaType CBeeHHA O TOM, YTO AKOObI IIpH TemMepaType BbINe 850° HacTynael 
TepMHyecKad Wuccouuanua InzOs c OOpasopanvem InsQ,, He oTBeyaeT JelicT- 
BUTCAbHOCTH. OTH CBeCHHA OCHOBAHbI Ha ycTapeBlNx JanHpIx (°) w He TOF 
TBEPKAaloTcA TAaKKE PeHTTeHOrpapuyecKUMH HCCIeOBAHHAMH, IIpOBeCHHBIME 
HaMH MW J\pyrumMu apTopamu (*). 
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Ha moJlyyeHHbIx HaMH peHTreHorpaMMax OT oOpasloB, coepxKallux pas- 
jiubie KOMYecTBa ZNO u In2Os, He HaGmOAaeTCH NOABMCHHA HOBBIX JIMHUII 
@4 CMCIICHHA MMeIONNXCA (IIpOMSBOAUICA TIpoMep peHTreHorpamM). Ha peut- 
#iorpaMMaX MIPHCyTCTBYIOT TOJIbKO JIMHHM, XapakTepHble AA HHUBUAyanb- 


7X OKHCJIOB, IIPHYeM TIO Mepe YMeHbINeHHA B CMecH KOHILGHTpaluu OHOrO 
} KOMIIOHCHTOB HHTeCHCHB- 
S 


@CTb ero MHA 3aKOHOMep- S =~ S es 
@ magaer. Oynako jaa & & S Ys 
cTaBOB C COOTHOIMIeHHeM = —— 
fe. InsOg = 123, 1a-4s 
): Samuuu ZnO ucuesator 
BepureHHo. Yo6uee Bcero 
OMpociequTb 0 JIHHHAM 
m0)),. (1011), (1012), 
120) u (1013) oxucn WHH- 
h (cM. puc. 1). 

TakHM o6pa30M, B CH 
reme ZnO—In2Os ue 06- 
asyeTCH WHaT WHHKa 
niIn2sO,. Ananoruuupe pe- 
JIbTAaTHI ObIIM MOTyUeHE! (8) 
IIpH U3yyYeHHH CHCTeMBI 
mS—In2Ss, aa KoTOpor 
2 OTMeYUeHO CYIIeCTBOBA - 
Me THOUMHHeEIH cocTaBa 
InIneS,. OOsmacTb TBep ALIX 
aCTBOPOB OKHCH IHHKa B 
KMCH HHUA OrpaHHynBaerT- 
dq comep2Kanuem 8,90 Bec. % pyc, |. CxemarwuecKoe momoxKeHwe HeKOTOpHX sHHHIi 
nO, 4TO BHJHO H3 IIpH- ua pentresorpamMax ZnO, IngOs u oOpas0BaHHbIX HMH 
eJeHHOH HuxKe Tab. |. COCTaBOB 

| OTa oOnacTb He H3Me- 

(qeTCAH OT cmoco6a MpHroroBNeHHA H TeMMepaTypbl MpOKasIMBaHHA CMeCH 
KHCIOB. C MOBbIMIGHHeEM TeMHepaTypbl OO%KHTa JIMHWM Ha peHTTeHOrpaMMax 
TaHOBATCH Ooee Yy3KHMH H YeTKHMH, a BET COCTaBOB TepexOJUT HS KaHa- 
yeeuHOrO B cBeTNO*KeJTHH. B cocrapax, MpPHFrOTOBJIeEHHbIX MpOKaJIMBaHHeM 


iaOun ma £ 


Cuctema ZnO — IngOz 


Becosple °/, 


Mou. 
OTHOWICHHA XapakTepucTuKa COCTaBOB 
ZnO: In,O, ZnO In,O, 
ayaa 59,45| 40,00 ) 
LOG 53,98} 46,02 
334) 46,80] 53,20 | Cmecb TBepjoro pacTBOpa 
Deal 30,97 | 63,03 { u ZnO 
Ata 22,68| 77,32 
4:2 |42,79| 87.21 |) 
sae ees ay | Tpepani pactBop ZnO B 
1:5 | 5,54] 94,46 In2Os 


mtpatos Zn u In, auHun ZnO Menee 3aMeTHHI, YeM B COCTABAX, OJ YEHHDIX 
1ocle O6xKura cmecelt ZnO u IneOs. OToT (hakT CBA3aH C Ooee BbICOKOH JHC- 
JepCHOCTbIO KOMMOHEHTOB COCTABOB, MIpHFOTOBJICHHbIX H3 HUTPaTOB, | 
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Heogquuakogasa pacrsopumocts BeO u ZnO B In2Os mpH oOpasoBaHHH TBep; 
J\bIX paCTBOPOB BHEApeHHA OODACHACTCA OOJbILIMM pa3sJIMYHeM B BeJIMYHHe WOH 
HBbIX PalYCOB MeTaJIOB (rge*=0,34A; rzn"= 0,83A). Jina BHeqpeHHA BeO u ZnC 
B pelleTKe In2zO3 uMeIoTCH CBOOOJHBIC MOO%KCHHA, TAK KaK BOKPyr aTOMa HH 
MA ATOMbI KHCOpOka pachooxKeHbl TOMbKO B 6 u3 8 BepllIHH acxeoceraa 
Ky6a (°). 

Takum 06pa30M, Hall JaHHble He NOATBepxKAaloT BbIBOAOB OucmMHa U Ba 
jlenTuHepa (°) orpaHule CyMleCcTBOBaHHA TBepAbIX pacTBOpoB B cucTeme ZnO 
InzOs. 


Uucrutyt o6uleli H HeOpraHHueckoH XHMHH Tlocrynusio 
Axayemuu Hayx YCCP 7 Vi1955 


WMTHPOBAHHASA JIMNTEPATYPA 


17, F.W. Barth, E. Posnjak, Zs. Kristallogr. (A), 82, 325 (1932); T. Moes 
jer iJiG..S ch n.izlein, J. Phys Golloid, Chemis, (71a (1927)-9 eee 
serini, Gazz. chim. Ital., 60, 754 (1930). *F. Ensslin, S| Vakhentaage 
Zs. Naturforsch. (b), 2,5 (1947). #L. M. Watt, W. O. Milligan, J. Phys..Cueae 
57, 883 (1953). ll. TI. Byguuxos, A. C. Bepexuoid, MIX, 13, 1277 (1940) 
ll. Il Bygzuuxos, A. C. Bepexuodk, Peakunu B TBepmpix dasax, M., 1949, 
®C. Renz,_Ber., 37, 2110 (1904); A. Thiel, H. Koelsch, Zs. anorg. Chem.)i6¢ 
288 (1910). ° W..O. Milligan, H.H..Rk achtord, Li Mo Wat toe 
Chem. Soc., 70, 3952 (1948). ®H. Hahn, W. Klingler, Zs. anorg. Chem., 268) 
177 (1950). *® IT. B. Boxkud, Bsegenne B kpuctamnoxumun, 1954, crp. 406. 
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Hoxaayge Arkagqemuu nayrx CCCP 
1956. Tom 108, N 6 


TEOXHMH A 


A. A. APCEHbEB u E. A. HEYAEBA 


HEKOTOPbIE TEOXHMHYUECKHE OCOBEHHOCTH 
HW)KHETIAJIEOSOHCKHX OTJIOKKEHHM BACCEHMHA CPEJ\HETO 
TEYEHHS! BHJIIOS (S|ACCP) 


(IIpedcmasaeno axademuxom H. M. Cmpaxosem 11 XI 1955) 


Buwuolickui Kpali c JaBHUX NOp MpHBseKa K ceOe MHOFHX Ucce_OBaTenel. 
“Hagunas c A. Tapnoscxoro u P. Maaxka, Oacceiin p. Bustoli usyyanu A. I. 
Pxxoncnuukui, B. H. 3zepes, E. C. BoOun u gap. B 1950—1951 rr. asrop mpo- 
H3BOJMJI TeOOorMyecKHe UccIeqOBaHHA B cpeqHeM TeyeHHH Buwion. Jletanb- 
Hoe JIMTONOrMyecKoe H3yyeHHe COOpaHHoro MaTepHasia HW ompeyeseHHe (bayHbl 
MOSBOJHJIM COCTABUTb CXeMY CTpaTHrpaduyeckoro NospasleseHia HHKHeMAaJeO- 
S3OHCKHX OTJIOXKeHHH. 

HopManbublit cTpaTurpaduyeckuli pa3pe3 HW2KHero Masmeo30a B Oaceline 
Busioa mpeycraBiaeTca B cmeqyroulem Bue (1) (cHH3y): 


I Yernpkyrexnan cautra —S: 


B ocHOBaHHH CBeTJIOCepble H 3eJICHOBATHIe€, MeCYaHHCTbIe JOJOMHTbI HW JO- 
JIOMUTOBbIe H3BECTHAKH, NepecaHBalollvecaA C 3eJIeHO-KpaCHbIMH MepreJiaMH U 
TuIHHaMH C TceBqoMopdo3aMH 10 KyOHKaM cou. BctpeyaioTca cCTAKeHHA H 
MeJIKaH BKPallJI€HHOCTb MHpHTa, JIMH3bI CepbIX H YePHbIX KpeMHeH, MyCTOTKH 
OT BBILeJIOUCHHBIX KPHCTaJIJIMKOB THICa, BOJHOMpHOOHHbIe 3HaKH HW TPpelHHbl 
ycbIxXaHHa. 

Bpume 3aseraioT TOHKONOOCUaTHIe, CBeTIO- H TeEMHOCepble JOJIOMHTHI H 
H3Be€CTHAKH C JIHH3aMH cHyepHTa. BctpeyatoTca yacTbie MpOCJIOH H3BeCTKOBH- 
CTbIX H 2KeJICE3HCTbIX KOHTJIOMepaTOB, OOJIOMOUHBIX H OOJIHTOBbIX JOJIOMHTOB 
H J[OJIOMHTOBbIX H3BCCTHAKOB H CTPOMATOJIHTOB. 

Bpepxy CBHTbI [lelesIbHO-cepble H 2KeJITOBaTbIe JOJOMHTOBbIe HU3BECTHAKH 
HW H3BeCTHAKH C HeOMpeyeHMbIMH OOOMKaMH (dayHbl (TpHIOOMTOB, OpaxHu- 
onoy H Jp.). O6ulad BHAMMas MOM[HOCTh cBuTHI 150—160 Mm 


Il. Kpupoayukan cputa—S;~ 


HuwxKHAA 4aCTb CuIO*KeHaA TMeCTPOWUBeTHbIMH, KpaCHO-3eJIEHbIMH TJIMHaMH, 
MepresAHMH, IJIMHHCTbIMH JOJIOMHTaMH HW JOJIOMHTOBbIMH H3BeCTHAKAMH C fIpo- 
CNOAMH 2KeJITOBATO-3eJICHbIX H KpaCHOBaTbIX H3BECTKOBHCTbIX MeCuaHHKOB Ui 
OOJOMOUHBIX Me€CYaHHCTbIX JOJIOMHTOB H H3BeCTHAKOB C (bayHOH HayTHO“ eH, 
racTpono M ToscrocrBopyaTbIx mNewelHnox. B usBeCTKOBHCTHIX MecuaHukax 
BCTpeyaeTCA IIpHMecb TvlayKOHHTa HU OOJOMKH (ayHbl, CIOXKeHHbIC MOUTH H30- 
TpOMHBbIM (pocdaToM. 

BepxHtolo "acTb paspesa CMaraloT TOHKONMUTYATbIe, KpaCHOBaTHIe, 3e/eHO- 
BaTbIe H Cepble MeJIMTOMOp(pHbIe JOJOMUTLI H IvIMHHCTbIe JOJIOMHTHI, Nepecan- 
BalOlLMeca C JIMCTOBATbIMH PHICHPOBaHHbIMH TIMHHCTBIMH JONOMHTAaMH. Mm moj- 
UMHEHbI MpOCOH H3BECTHAKOBOrO KOHTVIOMepaTa C KapOOHaTHbIM M THICOBbIM 
II@MeHTOM, Hapsyy Cc MpomsacTKaMH HM JIMH3aMH TOHKOSEpHHCTOrO M KpHCTad- 
JIM4eCKH BOJOKHHCTOTO Oesoro H OpaHKeBO-posoBoro THIIca. 

MomuHoctb 50—60 m 
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Ill. MeuKcKaa eBpuTra—S;—S, 


= uncs 


1. Hwxusaa opranorenHaa mauka. I]noTHble, TOHKO3€PHHCTbIe CHPeHeBO- 
cepble H3BeCTHAKH, ‘ MepecmaMBaloljvech C KesITOBATO-CepbIMH TMeCdaHHCTBIMH | 
W3BeCTHAKAMM M Mepremamu. B cHpeHeBo-cepbIX, OpraHOreHHbIX KOMKOBAaTEIX | 
W3BeCTHAKAX CoOpana OOMIbHad tbayHa KOpasJIOB, OpaxHono, rOMOBOHOrHX, 
ocTpakol, Tpu06uTOB, MmaHOK up. . . . . - + Momuocrs 15—20 Mw 

9. Jlonomutopaa wauka. )KemToBaTo-cepble, TOJICTO- HM TOHKOMJIMTYATHIC 
JIOMOMUTEI H JONOMHTOBbIe H3BECTHAKH C MpOCJOAMM CTPOMATOJIMTOBbIX H3BECT~— 
HAKOB, OOJIOMOUHBIX J[OJIOMMTOB, IIJIOCKOraIeYHbIX JOMOMUTOBBIX HM H3BeCTHA- | 
KOBbIX KOHrmoMepaTos. PeyKkan cbayHa Opaxnonog u Ap. MouyHocT 30—35 Mi} 

3. Cpequaa opraHorenHaa mauKa. IInorHbie, IpeHMyUleCTBCHHO TOHKOCJIOH- 
CTbIe, M@JIKOSCPHUCTHIe, CHpeHeBO-cepble MH 3eJIeHOBATbIe OPraHOreHHble H3BeCT- | 
HAKH C PayHOH Kopay0B, OpaxHonog, racTpOnog, MUIaHOK, TpHJOOHTOB H Ap. 
Berpeyarorca MponsmacTKH 3e@JIeHOBATbIX, TIMHHCTbIX JOJIOMHTOB C BOJIHOMpPH- 
6OlHBIMH 3HaKaMH HM peAKHMH ceByOMOpdo3aMu 110 KyOHKaM COJIH. 

MouHoctb 15—20 M 

4, Bepxuaa opraHoreHHad mauKka. ToJIcTO- HM TOHKOMNJIHTYATbIC *KCJITOBATO- 
cepble MeCTaMH KaBepHO3HbIe JOJIOMHTbI WH JOJIOMUTOBbIe H3BECTHAKH, MHOr]a 
MepeKPUCTasWIM3OBaHHbIe C MamomMouTHbIMH (0,2—0,3 M) MpocmOAMH, COjep2Ka- 
WUMU OOHIbHYIO (payHy OcTpakoy Hu peyqKux Opaxuonoy. Momyocrh 20—25 m 


2 
IV. BunwvanckKdn CBHTa—S” 


SemeHO-KpacHble Mepredu, IvIMHbI, TJIMHHCTbIC H3BeECTHAKH HM JOJIOMHTHI C 
MceBOMOpco3aMH M0 COJIH, BOJIHOMpHOOMHbIMH 3HaKaMH HM TpellHHaMH ycbIxa- 
HHA; MpOCMOH KOCOCJIOMCTHIX H3BECTKOBHCTHIX, MOJICEBOMMATOBO-KBapleBbIX H 
MOJIMMUKTOBBIX T€CYaHHKOB HM M3BeCTHAKOBBIX IJIOCKOraJIeuHbIX KOHTJIOMepa- 
Top. Berpeyalorcd KOHKpelWH NMpHTa, CTAKeCHHA XaJeOHa UH KasIbuuTa U 
pewqkue mpocmolku po3soporo rumca. . . BuyumMaa MmormHocTb 30—35 M 

B KapOouaTHbIX OTJOMKCHHAX BCEX CBHT BCTPeUaIOTCA 2eOJbI, BbIMOJHEHHbIC 
OeCUBeTHbIMH HIM YaUHO-KEJITDIMA KPHCTAaJJIaMH KaJIbluTa. Oco6eHHo OOHJb- 
HbI 2KeOJbI B H3BCCTHAKAX HM JOJOMHTAX M€HKCKOHM CBHTBI, re, KPOMe KaJIbIH- 
Ta, B HHX WaCTO BCTpeualoTca Cepble H CHHeBAaTO-Cepble KPHCTAaJVIbI WeIeCTHHA. 

JlopombHO HHTepecHble peSyJIbTaTbI MOJYYCHI HAMM TPH ciekTpocKomnMye- 
CKOM H3Y4eCHHH ONMCaHHBIX BBIILe NaweosOHCKHX MOpO MO OTAebHBIM CBHTAaM. 
K comasleHHio, He yalOCb CeaTb JOCTATOYHOe KOJIMYeCTBO CIeKTPaJIbHbIX 
aHaJIM30B M3 BCeX CBHT; OCOOCHHO M@JIO HX BbINOMHEHO 43 NOpO KPHBOTYL- 
KOH H BHJIIOUaHCKOH CBUT. 


M3 pa3smmuHbix nopog ycrbKyTcKoli cBuTst —S;} (qoOMHTOB, HecuaHHcTBIXx 
WM YJIMHHMCTHIX JOJIOMHTOB, H3BECTKOBbIX J[OJIOMHTOB, H3BeCTHAKOB, ecuaHH- 
CTO-I'IMHHCTHIX CAHWeB, N€CUAaHHKOB HM KOHTJIOMepaTOB) CyelaHo 77 aHasIH3oB. 
B mopogax STO CBUTbI yCTaHOBJeHO UpucycrBue Cu, Ni, Co, V, Cr, Pb,Ga, 
Sr, Ba, Sn, Be, Mo u Zr. Meyb mpucyteTByer MOuTH BO BCex aHaJIH3MpOBaHHbIx 
MOpOfaX YCTbKYTCKOM CBHTHI; U3 IPpOYHX SIeMeHTOB HanGoslee pacpocTpaHeHbl 
HUKe€JIb, BaHaqul U raimMu (BcTpeyaioTca B 28—50 ananu3ax u3 77); NOJUHHeH- 
HOC 3HA4YCHHE MMCIOT CBHHEL, XPOM, KOOaIbT H CTPOHWHIi (BcTpeyarorca B Y—13 
aHaIv3ax). OloBo, OepHIM, Oapuit, MomHOeH H WMpKOHMM BcTpeyeHEI B 1—4 
o6pasilax. 


Hs nopoy KpuBoryyKot cButbr — S*;°— anamsy NOJBeEPprHyTbI JOJIOMHTET, — 
M€CYaHHCTO-PJIMHUCTHIe JOJOMHTbI HW WeCuaHHCTBIe M3BECTKOBbIe JOJOMUTbI 
(3 o6pasya). B Hux ycTraHoBmeno mpucytcrsue Cu, Ni, V, Ga, Pb, Sr, Yu Yb. He 
oOHapyxeubt Cr, Co, Zr, Sn, Be, Mo nu Ba, Berpeyenupie B Nopoyax ycTbKyT- 


* Tlo nocieqHHM JaHHbim M, E. Bepanuescxoli u Ba. A, Komapa BuwlouancKan cBUTa 
OTHOCHTCA K BepXHeMy eBoHy. YTOUHeHHE BOSpacTa OTAeNbHbIX CBAT AWA TeoxuMuyecKHx 
BBIBOJOB MPHHWHMHabHOrO 8HaYeHHA He HMeeT. 
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\/KOH CBHTbI, XOTS B OTHOUICHHH MOCMeAHHX YeTbIPeX ITeMeHTOB, peKO BCTpe- 
aloulMxCA HW B OTJIOKECHHAX YCTbKYTCKOM CBUTbI, 3TO, BOSMOKHO OObACHACTCA 
[aJIbIM KOJIMYCCTBOM aHasIH30B MOpoOk KpHBOMYUKOli CBUTbI. OjHaKO, HecMOTpA 
4 STO OOCTOATENbCTBO, B MOCMeAHHX YCTaHOBNeHO MpHCyTCTBHe HTTpua UH UT- 
yepOus, He OOHapy2KeHHBIX B YCTbKYTCKOMi CBHTe. ’ 


) Us nopox meuxcxoli cautsr —S? —S} (uspecruaKos, OpraHOreHHBIX 13- 
HECTHAKOB, AOMOMHTOBBIX U3BECTHAKOB H JOJOMHTOB) MpoHsBeyeHo 15 anamusos. 
j? Hux oOHapy2KeHo mpucytcrsue Cu, Ni, V, Ga, Pb u Sr. Meqp B nopoax Me- 
HIKCKOH CBHTbI, Tak 2Ke KaK HM B OTVIOXKCHHAX HWKHEli YaCTH paspesa, BCTpe- 
faeTcaA MOUTH BCIoxy. Or crpaTurpapyyeckn HWKe ,eKANMX TOM OTMORKeHHA 
{CHKCKOM CBHTbI OTIMYAIOTCA MeHbINHM pasHOOOpasHeM B COCTaBe 3JIeMeHTOB 
IpHMeceli: B HHX He ycraHoBeHbI Cr, Co, Ba, Sn, Mo u Zr, npucyrerayionwie B 
/CTbKYTCKOH CBuTe, a TakxKe Zr u Yb, BCTpeveHHbIe B OTMOMKeHHAX KPHBOMYIKOL 
-BHTbI (H€CMOTpA Ha TO, YTO H3 MOCeAHUX CeaHO. MeHbINe aNamH30B). 


M3 nopox BusmoyancKolt cButTst — S35 —T1pouspeyeno 4 aHamn3a. Orsio- 
KeHHH STON CBHTbI OTIMYAIOTCA HavOoNee pasHOOOpasHbIM COCTAaBOM 3J1eMeH- 
OB-IIpuMecel 10 CPaBHEHHIO C OCTAIbHbIMH CHJIypHUuCKHMH Mopoyamu ucceo- 
3aHHOM TeppHTOpHU: B HHX UpucytcrBywT Cu, Ni, V, Co, Cr, Pb, Ga, Sr, Sn, 
Be, Mo, Zr, La, Y u Yb, T. e. Bce 37eMeHTHI, YCTAaHOBJICHHbIC B MCHKCKOH, 
KPHBOMYUKOH UW YCTbKYTCKOH cCBHTax (3a HCKMOYeHHeM Oapun). Tak Ke Kak H 
OpObI KPHBOJYUKOM CBHTbI, OHH OTIMUAIOTCA COJepKaHveM ZIeEMeEHTOB Fpyl- 
MIbI P€KHX 3eMeJIb, IIPHYEM, KPOMe HTTPHA H MTTEPOHHA, BCTPeYeHHbIX B MOposax 
KPHBOJIYUKOH CBHTbI, 3eCb MpHCyTCTByeT TakxKe JIaHTaH. 


B oOnieM eCIH paCCMaTpHBaTb KpYIHble KOMII€KCbI CHJIypHHCKUX OTIO%Ke- 
HHU, TO CHH3Y BBepX NO CTpaTurpabuyeckoOH BepTHKaIH, OT YCTbKYTCKOH JO 
MCHKCKOH CBHTbI BKJIOUHTeCIbHO, OHH CTAHOBATCA OeHee ICMeCHTAMH-IIpHMecs- 
‘MH H JIMUIb B BEPXHeH, BHJIIOUAHCKOM CBHT€ BHOBb BbIABJIACTCH pasHooOpasHblii 
‘cOcTaB TOCIeqHHX. 
| Han6ouree nocTros HHBIMH «IIpOXOAAULHMH» 9JIEMCHTAMH J\JIA BCerO paspesa CMLY- 
‘pa B IeJIOM ABJIAIOTCA Me (B OCOOeEHHOCTH), HHKesIb, BAHAAUH, CBMHEL HM raul. 
Wrrpuii u 971eMeHTI rpynmbl peqKHX 3€MeIb XAPAKTePHbI TOJIbKO JIA KPHBO- 
JYWKOH HW BHJIOUAaHCKOM CBHT; B OTJIOXKCHHAX MeCHKCKOM MW YCTbKYTCKOH CBUT 
OHM He OOHapyXeHbl, XOTA H3 MOcMeAHUX MpousBeseHo 92 anasHsa, a U3 NOpOy 
NlepBbIX JByX CBHT BCero 7. 

Ecau pacCMaTpHBaTb TOJIbKO Te 9JICEMCHTbI IIPHMeCH, COepKaHve KOTOPHIX B 
CHJIYPHHCKUX OTJIOXKECHHAX BILE CpeqHeroO Kapka 9THX BJIEMCHTOB JIA 3eM- 
HOM Kopbl (m0; JanHpMm A.’ II.! Bunorpayora (?)), TO mOyualorcs cseqyloulne 
pe3yJIbTarbl. 


1. B ycrbkyTckol cCBHTe B KOMMYeCTBaX, He MpeBbIIMaOWIMX KapKOBOro 
cojepKanua, mpucytctsyiort Cu, V, Be, Zr u Sn. Ilepsbie 4Ba 91eMeHTa WIMpOKO 
pacmpocrpaHenn; Be, Zr u Sn Berpeuaiorca peqko. B KoumuecTBax, 3aMeTHO 
TIpeBbUUAIOUIUX KapKoBble cofepxanua, mpucytcrByioT Pb, Ga, Cr, Co, Ni, 
Ba u Sr. Ovenb pegoK MoumHOyeH. 

2. B KpHMBOUYUKOH CBHTe B KOMMUeCTBAX, He MpeBbINalOulNX CpeHero Kwap- 
Ka, Ipucytcrsyior Ni, V, Cu u Sr. 3amerHo MopbiltieHHoe (OTHOCHTeIBHO Kapka) 
cojlep»Kanue oTMeyeHo yaa Pb, Ga, Y u Yb. 

3. B mMewKcKOH CBHTe B KOJIMUCCTBaX, He IIpeBbIMalOulMX Kapka, MpucyT- 
crpyrot Cu, Ni u V. B xkomnyuectBax, 3aMeTHO MpeBbIllalowlMX KIapKOBoe 
coyepxanHue, oTmeyenb Sr, Pb u Ga. 

4. B sBusmouaHCKOH CBMTe B KOJIMYeCTBAX, OJIH3KHX K CpeHeMy kulapky, 
yctanopenp! Cu, Ni, V, Cr, Co, Sr, Zr, Sn u Be. B KommuecTBax, 3ameTHO 
MIPeBbIMAIOUUX KaPKOBble Coep2xKaHua, upucytctByior Y, Yb, La, Pb, Ga u 
Mo.* Hau6onee pacnpocTpaHeHbI UTTPHH HW 3JIeEMeHTbI TPYNMbI PeKHX 3eMeJIb. 

Takum oOpa3om, Jia BCero paspe3a CHJlypa B IeJIOM «IpOXOAAMMMH» due 
MeHTaMH (IIpHCYTCTBYIOULMMM BO BCeX CBHTaX, COfep%aHHe KOTOPbIX He MpeBbI- 
maer Kapka) aBaatoTca Cu, Vu Zr (mocmeqHHH OTCyTCTBYeT TOJIbKO B MCHKCKOM 
cpute). TakxKe Ja BCeX CBHT CHIypa XapakTepHO MOBbILLIeHHOe (OTHOCHTEJIbHO 
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KulapKa) CoqepxkaHve CBHHIa WH raimua*. Pomb CTpOHUMA H3MeHAeTCH MO CTpa 
THrpapuyecKkOl BePTHKAIH: OH ABJIACTCH «KJIaPKOBbIM» 9JIEMCHTOM B KPHBOJIYU) 
KOli H BHJOUaHCKOl CBUTaX, a B YCTbKYTCKOM HW M€HKCKOM CBHTaX IIpHCyTCTByeT| 
B KOJMYeCTBAX, SHAYHTEIbHO MpeBblMaollux cpequul KapK. MmenHHo B oT 
JIOOKeHHAX TOCIeAHHX JBYX CBHT YCTaHOBJeHO MIpHcyTcTBHe WeecTHHa (aHa-| 
JIM3HpOBaHCb MOpOsbl, B KOTOPbIX WesIeCTHHAa HET). 

Kak XapakTepHbie reOXHMHYeCKHe OCOOeHHOCTH OTJeJIbHbIX CBUT, MOXKH 
OTMETHTb MOBBbILICHHOe (OTHOCHTeJIbHO cpeqHero Kapka) CofepxKaHHe B HX) 
cmemyrouix amemenTos: 1) B ycrbKyTcKoli cpute — Cr, Co, Ni, Ba u Sr (a Tak-) 
Ke OOUUX WIA BCeX CHypHiicKux oTMO*KeHuH Pb u Ga); 2) B KpHBOMYHKOU} 
cBute —Y u Yb (a tTakxe Pb u Ga); 3) B MeHKCKOM CBUTe B KOJIMYECTBAX, | 
MIpeBbIMAIOWIUX CpeAHHM KapKk, IpHCYTCTBYHWT JMUIb Sr HM «MpoOxo,AlMe» A} 
Bcero CHJlypa suemenTht Pb nu Ga; 4) B BusmouaHcKOH cBuTe — Y, Yb, 
La u Mo (a tTakxe Pb u Ga). fi 

Kayland 43 CBHT UMeeT, TAKUM OOpa30M, CBO OcOObIi reoxHMHyeCKHH O6- 
JIMK, 4TO MOATBEp%KaeT MpaBHJIbHOCTh IPHHATOFO HAMM CTpaTHrpaPHyecKkorol 
pasevieHuA H3yYeHHbIX OTMO*KeHHH. XOTA, KaK YKa3aHO BbIILe, KOJIMYCCTBO) 
aHaJIH30B, CJ|eIaHHbIX H3 MOpOX KpHBOJYUKOH HW BHJIOUaHCKOM CBT, CpaBHH- 
TeJIbHO OUCHb HEBEJINKO, HO TEM He MeHee Ha OCHOBAHHH UH STHX JaHHbIX BbIAB=’ 
JIAeTCH XapakTepHoe oOGorallleHve OTOXKCHHH JAHHbIX CBUT HTTPHeEM H 3JIeEMeH- 
TaMH rpyNlbl peKUX 3eMeJIb, He OOHAPYXKCHHbIMH B MHOTOUHMCJICHHBIX aHaJHsax | 
NOpoO yCTbKYTCKOM MH M€HKCKOH CBHT. 

Ha ocHOBaHHH MMerOIMXCH MaTepHaJIOB MOXKHO OTMECTHTb, 4YTO MpeHMyIle- | 
CTBCHHOH IIpHypO4eHHOCTH TeX HIM MHbIX 9JIEMCHTOB IpHMeceH K KaKHM-JIHOO 
OMpeeJeHHbIM JIMTOJOPMYeCKUM THMaM MOpoy He HaOwrofaeTcA, TOra Kak BO3- 
pacTHoe NOMOKeHHE H3YUCHHBIX OTMORKCHHH UTpaeT B paciipeyeseHHuH STHX 9JIe- 
MCHTOB 3HauHTesbHY!0 posb. [lOBHAUMOMY, B OOorallleHHH H3yYeHHbIX OTIOMKeCHUA 
SJICEMCHTAMH-TIpHMeCAMH TuIaBHOe 3HaveHHe HMeJIM OOULHe OCOOeHHOCTH BOHOTO 
OacceHHa TOH HIM UHOM 9NOxXH, rHApouHaMMyecKHe H THApOXMMUYeCKHe PaK- 
TOPbI H T. I. 

He ucks0yeHa BOSMOXKHOCTh, UTO IPHCYTCTBHEM 3JIEMCHTOB-IIPHMeceli MOXKHO 
OyfeT NOMb3OBaTLCA B abHeHWeM IPH KOpPpeJIAWHH pa3spe30B Hu ompeyene- 
HHH OTHOCHTeJIbHOrO BO3pacTa OCaOUHBIX OTMOKeHHH. Bonmpoc 3sToT mpeycTaB- 
JIf€T HECOMHEHHBIM HHTepec HM 3aCJY2KUBAeT JaIbHeIMAX HcceqOBAaHH. 


O(( 


Ilocrynuso 
9 XI 1955 


WHMTHPOBAHHASA JIMTEPATYPA 


1A. A. Apceubes, B. A. HBauosa, COopn. x 90-merHemy 106nse1o B. A. O6- 
Fea Mi3n. AH CCCP, 1954. ? A. Il. Bunorpagos, )Kypx. reoxumun, Ne 1, 6 


a Jans BHIBOJIOB, KACAIOWWHXCA TasNuA, NPHUATHI TOJbKO JaHHbIe, He BbISbIBAIOILHe CO- 
MHCHHA, CCJIH yuecCTb Takxe Te CJlyuaH, B KOTOPbIxX OMeHKa coOyepxKaHHA 3TOrO 3JIEMeHTAa He 
BHOJHE OMHO3SHAYHA BCJIEJCTBHE MaCKH pOBaHHua JHHHH rasa JHHuAMH 2KEeJe3a, TO pOIb PaJi- 
JIMA B HCCC TOBAHHbIX MOpofax OKarxKeTcaA emle Oouee 3HaAUHTeJIBHOH. 


a 


Horaage Akayemun nayrk CCCP 
1956. Tom 108, Ne 6 


PEOXHMHA 


B. B. JIABPOB 


HAKONMJIEHHE HEKOTOPbIX XHMHMYECKHX JJIEMEHTOB 
B HCKONAEMbIX KOCTAX NMOZSBOHOUHbIX 
(ITpedcrasreHo axademuxom K, H, Carnaeeoim 22 XI 1955) 


) Mobi uccreqoBasM KOcTHbIii MaTepHadl 3 pa3sHOBOspacTHBIX TOM, (OT HeO- 

CHOBbIX JO MepMCKHX), 3 pasHbix palionos Lppasuu: c YKpauubl, 43 Sanay- 
coro IIpuHypaiba, c cepepa Esponelickol uacru CCCP, us Ka3axctana HW v3 
Aonrommu*. Ilo cnektporpaduyeckumM aHamusam (A. WM. KpynenuKopa u 
. M. Popossix) Sonee 300 o6pa3sn0B ycraHaBmMBaeTcA, YTO B NOJaBAAIONLeM 
)OJIDIUMHCTBE HCKONAeMBIX KOCTelHi MpOWCXOJMT 3aMeTHOe HakonseHHe Y, Ce, 
3e, La, u Pb. Bce sTH 9eMeHTbI OTCYTCTBYIOT B CBE2%KHX O3OJICHHBIX KOCTAX 
‘pyNHOrO HM M@JIKOrO poraToro CKOTa H CBHHEH, H3 KOTOPbIX MpHroroBwaA- 
IMCb STAJOHbI IIA MONYKONMYeCTBeEHHOrO ONpefemeHua Y, Ce u Be. 

Bee yr, IpHMeHABLIMecH JIA aHalu3a, Wpe{BapvTembHO MpoBepsAMUch 
fa uncToTy. Kontpob onpeyenennli MpOBOAMJIcH [BaxkbI: WyTeM MOBTOpHOrTO 
YKHTaHHA MU CIeKTpOrpaupoBaHHA OKOJIO MOMOBHHEI OOpasiloB, a Take Be- 
SOBbIM OlpeszemneHnem L TR B THNMYHBIX OOpasiax Tex 2%e KOcTeli. Pe3ysbTaTbl 
“MeKTporpauyeckHx OMpeseseHHi B OOpasoTaHHOM Buje NpHBeeHb! B Taba. 1. 
BropHuHbld XapakTep KOHIeCHTpalWi B HCKOMAeMbIX KOCTAX PeAKO3CMEJIb- 
HbIX 9JICMCHTOB, CBHHIa HM OepHIHA He BbI3bIBaeT coMHeHHH. [Ipeqnonomenue 
O TIpWKU3HCHHOM HaKOIMJICHHH 3THX 9JIEMeHTOB HCKOUAaeTCA (PaKTOM IIpucyT- 
TBHA HX B MCKOMAeMbIX KOCTAX 2KHBOTHBIX CaMOTO pa3IHYHOTO cHcTeMaTH4ue- 
KOTO MOMOX%KeHHA HM BOSpacTa: BepXHeNepMCKHX XHUHHKOB HHOCTpaHueBuli 
c CesepHott J[BuHbI, MeJIOBBIX MHO3aBpoB c p. Anta HW p. Man, MopcKux ppd 
M3 HM2KHerO OWHrolweHa CeBepHoro []puapasmba, Ha3eCMHbIX MJICKOMMTAIOHXx 
M3 HW2KHeroO MMOoleHa Ka3axcTaHa (apasbcKand CBHTAa), CTeMHbIX 2KHBOTHBIX 
HeOreHOBOrO THMMapHoHOBoro KOMMJeKca H3 [IpuupTpiubaA uv YkKpanuyl. 
Bee stu sk30THYeCKHe JIA KOCTeH 3JIEMeCHTbI MOryT CUHTATECA MpHBHeceH- 
‘HbIMH C pacTBOpaMH MpH pactaye OpraHHyeckOH YacTH KOcTeli M 3aMelLeHHH 
ee Ha MMHepasbHy1, a TakxKe B XOJe NpoweccoB MpeoOpasoBpanuA NepBuyHOH 
‘MMHepaJIbHOH OCHOBbI KOcTeH. [yOuaTaA, HaCKBO3b IIpOHH3aHHaA MHOFOUNCJeH- 
‘HBIMH HOpaMH, Macca KOcTeli UMeeT OombULyIO yAebHYy!O NOBepXHOcTb. Bewey- 
CTBHe 9TOFO OHA CHOCOGHA K HHTCHCHBHbIM OOMEHHBIM peaKUMAM C OMBIBaIOUIUMH 
KOCTH pacTBOpaMH H K OcaxKeHHio H3 HUX COJep*KalllMXcA B HHYTOMKHBIX KOH- 
WeHTpaluAX HOHOB peKHX SeMeJb, CBHHIAa, OepHmIHMA HM Apyrux. 

XUMH3M 9TOrO OOMeHAa B IIPHHIMNe NpescraBAeTCA Kak 3aMeIeHHe B CO- 
€TAaBJIAIOULeEM OCHOBYy KocTel (°) Komsmocdane 

[Gas(POa)a-72Ca(CO,, Fa, O, SO4)-xH2O, rae 2 = 1—1,8] 
Kambuua Ha TR, Be, Pb, B pesymbraTe vero B (OCCHM3SHpOBaHHOM KOCTH OO- 
pasyroTcA TpyAHOpacTBopuMple (pociatTbl, (TOpHAb! u KapOOHaTbl Ha3BaHHbIXx 
QIIEMCHTOB. 

Cauuey (ompesemaica Bu3yabHO). B cBexKHX KOCTAX OTCYTCTBYeT H 
OTMeuaeTCaA B OpfaHH3MaX BbICIUIMX XXMBOTHDIX JIMIUb IPH CBHHIOBbIX OTpaBue- 
nuax (1). Haxonsenve HeOObIIMX, HO MOCTOAHHBIX KOJIMYCCTB CBHHIWa B UCKO- 
MaeMbIX KOCTAX, OYCBHAHO, MpOHCXOAHT B pesybTaTe 3aMeleHHA CBHHILOM 
KaJIbUud C OOpasoBaHHeM MaJIOpacTBOpuMOrO KapOoHaTa CBHHWa H elle Oomee 


* Uacrb KOCTHOrO MaTepHasia MpezocTaBuiena T]aneonTonoruyeckuM yucTATyTom AH CCCP, 
3a TO aBrOp MpHHOCHT HCKpeHHIOIO GraropapHocTh IO. A. Opnosy u_ B, Mc. Ppomosoin. 


ars 


\ # ‘ 
Mecro or6opa uw xapaktep Kocreit Bospact ToulH 


KocTH COBpeMCHHBIX MJICKONMTAaOUux CospemeHHad ; 0 

Tapakaua (YKpanHa) — KocTH MieKonuTalomHx THm- | HeoreH, M30THYCCKHH 20 
MapHOHOBOrO KOMIJIeKca apyc 

Hospoesn3apetopka (YkKpauHa)—kocTH Msexonu-| To xe 12 
TalOINHX PHMMapHHOBOrO KOMMVJIeKca 

Berep-Hyp (Mouroama) —xKocTH MsaeKonuTalomHx | Muo-niMones 20 
rHMMapHOHOBOrO KOMMMJIeKca 

Tlapnogap (Kagaxcran) —KocTH mMujeKoruTaiomux | Cpennnii — BepxHHi MHO- 14 
rulmapHOHOBOorO KOMMIeKca 1eH 

Apaspcxasa cputa (Typraé, Ces. IIpnapaspe, IIpu- | Hyxnuli-— cpequuit Muo- 40 
HpTbILIbe) — MIeKONUTAIOMWHe H YepenaxH eH 

Apampcexaa cputa (Ces. I]puapambe)—xKocrTn ppi6 | To xe 20 
H3 MIpHOpe2kHO-MOpCKHX IIe€CKOB 

Kymrykekue cou (ueHTpambHbli Typrav) — KocTu Bepxuuit onvroweH (?) 12 
MJICKOMUTAIOWLUX 

VMuapuKorepuesaa cButa (Typrat, Ces. IIpuapatbe, | Cpeazuuit onmromeH 30 
Betnakyala) — KOCTH MJI@CKONHTAaOULHX 

Amealtippikckue cmon (Ces. IlpHapambe) — KocTu Hwxkunl OMroeH 20 
pbiO u3 pHOpexkHO-MOpcKHX TleCKOB 

Mewaoppie oTmoxKeHHuA (Mnulickaa BnagquHa)— Koctu | Mem 14 
}MHO3aBpOB 

Mesosbie oToxKeHHA (p. AAT) — KocTH JuHOsaBpoB| BepxHuit Mev 1s 

p. Wlapxxenra (Bonoroxckaa o6.)— KocTu amdu- | IJorTpuac 12 | 
Ouu OeHTOCyxXyc 

c. Usbnuucxoe (Cpenzn. Bora) —kocrH pentuiuu | Bepxuan nepmb 8 
THTaHOouenyca 

r. Bene6ei (Bbamkupua) —kocTu ambu6uu maiatu- » » 14 
onc 

p. Ceseppaas J{puHa — KocTH mapelizaBpoB, MHO- » » 50 


CTpaHUeBHH, JHIHHOJOHOB 


* Onpezenamuch c 9TamoHamn. 


I[pHMeuaHue. a—bscTpeyaemocTb B npoueHTax, 6 — Haq uepToli—cpeaHee cogep: 


TpyMHopacTBopuMmoro docdata .cBpuHia. MHTeHCHBHOCTbh 3aMeleHHA KaJIbuvA 
CBHHIJOM B BeIIecTBe KOCTeli He MOKeT ObITh OCOOeHHO BbICOKOM, TAK KaK HOH 
HBle paluychl Kambuua (1,06 A) uw canna (1,32 A) 3ameTHo pa3uuarioTca. 
IIpu OqMHakOBOM BaJIeHTHOCTH SIeEMeHTOB pHHUHN HalipaBsJIeHHOrO H3OMOp(pH3- 
Ma, OOYCJOBJICHHOPO NOBbILICHHeM SHEPrHH KpHcTanmMyecKOH pelmeTKH, 3ecb 
He Oy/eT HMeTb MeEcTa. 

Bepuaauh (onpefenanca c stanonamu). Hapsagy c BpicoKoH BeTpe: 
YaeMOCTbIO COJepKanuA ero HeBeMHKU. McKMOUMTeIbHO BbICOKHE COjepxaHHA 
Be B kocrax u3 Kymyxka (Llentpanpubiii Typraii), BugqumMo, O6baAcHaIoTeA Oco- 
OeHHOCTAMH JIMTOXMMMYeCKOH OOcTaHOBKH BpeMeHH OpMHpOBaHusA KYLIyK- 
CKHX cwl0eB (*), CHOcOOcTBOBaBUelt HHTeHCUBHOM Murpawuu Be uv HakomeHHIo 
ero B KOCTAX. 

Akkymy.1aunio Be B xoje (poccuNHsallMH KOcTeli MOXHO MpekcraBuTb Kak 
mpoulecc samemenus Ca Ha Be B anaruTe KocTel, c OOpasoBaHveM BecbMa Tpyf- 
HOpacTBOpuMoro (hoc(popa OepHiNA. MHTeHcHBHOCTb TakOli peakuUN NpeKpacHo 
ujuoctpupyer A. II. Bunorpayos (?) mpumMepom.c pasmarueHuem Kocreli y Kus 
BETHBIX, NOMy'YaloukHX C NUE W3ObITOUHOe KOIMYeCTBO OepHIA. 

[IpumeyatesbHo Mayoe KomMuecTBO Be B KocTAx 0 cpaBHeHnto c Y H Ce, 
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TvaiOninnena y 1 


Conep2kaHue aylemenTos 


| JaHTaH CBHHEL | depraaini* 
| a | 6 a 6 a 6 
HeT HeT HeT 
15 ae 0 = 0 — 90 ae 75 0, 0004 
- - 2 _ ae, 
8 sot ' = g = 93 | 0,040 sg | 0.0004 
—* ss iy — 
0,220 0,490 0,04 0,040 301 
10 =auaEes 70 ee ee 8 sts ’ | 0,0004 
80 108 i) — 25 are 100 — 
A BS i5 aN 99 ~1 100 0,010 98 0,0001 
= 2) 
0,100 < 0,900 2 0,04 0,010 0,000 
Rede 50 ke ‘ 0004 
36 . 111 = fe 5 7 — 
0,600 0,700 0,04 = 0,010 0,006 
)Q- 45 : 90 eee sighs 95 , 
214 Rae I56 es 2 5 To 
0,600 1,100 Ord 2 0,010 0,0125 
0 ess adits Tks tle 100 vale 2 2 
214 244 re i 5 208 
0,400 1,100 ) 0,01 5 0,010 0,001 
0 Eee 20 87 ea 8 elie , 
14 244 —- 8) s 2 
0, 400 0,900 ANC Desi 0,010 0,001 
30 4100 : 100 ae ) er d 2 
144 2U0 —- 3 o san — 
8 66 42 = = 
46 ee 0 = 0 = 66 see 100 0,0001 
00 0,160 100 4,000 100 () 4 94 0,010 94 0,0001 
ov Leaps ~ 3) —_ 
00 pss 100 1,150 400 Oa 50 0,040 100 0, 0004 
: 134 206 — 3 —_— 
00 0,490 100 Mey 400 Oot 28 0,010 42 0, 0004 
; 1H) 309 — cs) : == 
96 OF 225 88 0,476 92 0,04 30 0,010 10 0,0004 
80 106 = f) = 


€ B IpomeHTax, MO wepTrow — KOs@MuUNeEHT KOHWeHTpalHH. 


XOTA ATOMHbI KapK OepHJIuA Ha OHH MOpPAOK BbILe, EM KJIapK HaSBaHHbIxX 
peKux 3ememb. OAHOH u3 NpHYHH TaKkoro HeOoubUIOrO comepxKanuA Be, Be- 
POATHO, ABIAeTCA peskad pasHua B HOHHBIX pajluycax KaubuuA (1,06 A) u 
Gepunsua (0,34 A), yro He GnarompuatcTByeT 3samenjennio. [pyro npwynnok 
MOXKeT ObITb MCHbUIAaA, CPaBHHTeJIbHO C PeAKHMM 3eMJIMH, MMrpalwoHHnas 
cHocoOHOocTb 6epuJIHA B 30He rumepreHesa. 

Urtrpui (onpeyenaica c sTamoHamu). B u3yyeHHbIX CBexKHX KOCTSIX 
oTcyTcTByeT; 10 HejaBHum matepuasiam A. I]. Bunorpayoza (*) wepuit (a m0 
aHaJIOrHH Cc HUM HM UTTpHii) He KOHWeHTpUpyetca B OpranusMax. Mttpul — 
3JIEMCHT HavOouee pactipocTpaHeHHbIll (Hapsjy c Ce) u3 rpynbl pe{KUX 3eMeJIb— 
OKa3bIBaeTCA THIMUHbDIM JIA UCKOMAeMbIX KOCTeli 9K3OTHYCCKHM 93JIeEMeCH- 
TOM BTOpHuHOrO NpovexoxAenus. TIporecc 3amemjenus Ca (occu ssp youu xcH 
KocTeli Ha Y, HOBHAMMOMY, IpOHCXOJHT HHTCHCHBHO UC OOWIbUION serKOCTbIO, 
BO-II€pBbIX, HOTOMY, 4TO KapOonaThI, (ocaTE! U PTOpHAbl HTTPUA HepacTBOpH- 
MbI; BO-BTOpbIX, BCJIeACTBHe TOYHOFO COBMaeHHA MOHHbIX paMyCOB KaJbunA 
u utrpusa (1,06 A); B-TpeTbux, u3-3a Oomee BbICOKOM BaJeHTHOCTH HTTPHA CpaB- 
HUTeIbHO C KaJIbIMeM; IPH 3aMeuleHHH MOceqHerO HTTpHeEM SHEprHA pelleTKH 
yBenM4HBaeTcA, YTO OMarOnpusATCTByeT OOMeHY HOHOB. 
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[IpocmexuBaetca TeHeHUMA K YBCJIMYCHHIO KOMMYeCTBa HTTpHA (10 BCTpe-) 
yaeMOcTH HM 10 KOHUeHTpaluH) HW OT MOJIOAbIX K ApeBHHM KOcTAM *; Ha4HHas) 
c OMHrOWeHa HM WO. WepMu cOjepxKaHHe ero Kak OYATO BbIPABHMBAaeTCA, YCTAHaB-) 
NMBasdch Ha YpOBHe, 61H3KOM K 100 KmapKaM (OTKJOHeHHe HaOosaeTcA Aust 
MeIOBBIX KOcTell). STO’ BLIPABHUBaHHe, OYCBUAHO, HacTyMaeT 10 Mepe HOJHOTO | 
3aBeplueHua (pOCCHM3aH KOCTeH H YMCHbIICHHA B CBASH C STHM UX peaKUMOH- | 
HOH cilocoOHocTH. i 

Ilepuu (onpegqenanca c stamoHamu). UyBcTBHTe/IbHOCTh aHaJH3a, TIpH | 
BOSOY2KACHHH CeKTpa B Ayre, AWA WepHA SHAYHTeIbHO HMXKEe, YEM AIA CFO) 
xHMMyecKOrO aHalora HW OObMHOrO cilyTHHKa —uTTpHa. Ilostomy aHHBie} 
raO. 1 [Jit 9THX 9CMCHTOB MOLYT CONOCTABJIATCA JIMUIb C YYCTOM paSHHUBl | 
B TOUHOCTAX ONpeseneHuit. [lo BemM4uHHaM BCTpeyaemocTH Ce OOHapy2XHBaeTC®S | 
Takada Ke, KaK HW Jia Y, TEHJeHUMA K HAKOIVJICHHIO CO BpeMeHeM; COBMaaror 
lake OTKJIOHCHHA OT 9TOM 3AKOHOMEPHOCTH, HaOJOaeMble B Mesly Wwia Y mu Ce. | 

[lockopKy aTOMHbI€ KiapKH HTTpHA WM WepHA OMMHAKOBbI, XHMHMUCCKHE | 
cBOHCcTBa HX CXOJHbI (B TOM ¥UHCIe H HepacTBOpHMOCTb (ocdaToB, KapOOHaTOB © 
M (pPTOPHAOB), a HOHHBIC paylHycbl NOYTH paBHbI, BCe (PaKTOPbI, CMOCOOcTBY1ONIMe 
HaKOMIeHHIoO Y B UCKOMaeMbIX KOCTAX, OTHOCHTcA H K Ce. TlosTomy MpbI_ 
BIIpaBe OKMJaTb OMH3KUX COMepRAHHU TUX 9/ICMCHTOB B HaWIHX OOpasax. 

JlauHTau (onpejsestanca Bu3yaibHO). UyBcTBHTebHOCTb CII€EKTPOCKOTIH= 
yecKHX OnpesemeHHl ia La Bpimte, 4YeM Avia Ce, HO HMD>Ke, YeM Aa Y. Betpe- 
yaemocTb La, TaK Ke Kak M Ce, 3aKOHOMepHO yBeJIMYMBaeTCA C BOSPacTOM KO=-— 
cTeH. Cojlepsxaune La B OOnjeM paBHOMepHO H paBHO J[eCATHIM JOJIAM TIpomeHta 
W MeHbINe. ITO corsmacyeTcs C TeM, YTO BecOBOli KIapK La BABOe MeHbIIe Kapka 
Ce 4 B NosTopa pasa MeHbule Kapka Y,a pa3sHula Mexkyy R;:Y = 1,06 A xu 
R La=1,22 A HaxoyquTca Ha Upefete, Kora CYHTaeTCA JIETKHM 3aMelIleHHe 
B pelleTke OfHOrO HOHa ApyruM. JlanTaH — XHMMYeCKHH aHaJlOr WH CIYTHHK 
HTTPHA M WepHA— akKYyMYJIMpyeTcA B HCKOMAeMbIX KOCTAX TaK2Ke, OVEBH AHO, 
B (POpMe HepacTBOpHMbIX OpTodocPaToB, KapOoHaTOB MH (TOpHAOB. 

H302%KeHHbIe TEOXHMHYeCKHe OCOOCHHOCTH HCKONAeMBIX KOCTeH MOryT HMeTb 
pakTHyecKoe 3HayeHHe JIA cTpaTurpadun wu ManeouTonoruu. J/aHHpie oO reo- 
XMMMH KOCTeH KOHTPOJIHpytoT H YTOUHAWT BO3pacTHY!O TpyNMHpOBKy MecTOo- 
HaXOMKMCHHH MCKOMNaeMbIX MO3BOHOUHBIX, NOSBOIAA HalTH MecTO JlaxKe MaTe- 
pHasy, cOOpaHHOMy He B NepBHYHOM 3avleraHHH. 

SaMeTHand BTOPHYHAH KOHUeHTpalWA peAKHX 3CMeJIb B KOCTAX H3 MHOPHX 
cTpaTurpapuyeckHX POPH3OHTOB UH H3 pasJIMYHbIX MO XHMH3MY OCaOUHbIX TOIL, 
BHAHMO, YKa3bIBaeT Ha BbICOKYIO MHPpalHOHHY!0 CHOCOOHOCTb 3THX 3JIEMCHTOB 
B SHAYHTEIbBHOM j\Malla30He OKHCJIMTCJIbHO-BOCCTAHOBHTeIbHbIX MOTeCHILMaOB — 
vu pH cpegpr. Bosmoxuo, 4TO OnyOMKOBaHHbIe aHHble NOOyAAT TakxKe K Mepe- 
CMOTPY 3HaYeHHM KNapKOB peKHX 3eMeJb; OHH MOrYT H3MCHHTECA B CTOPOHY 
YBEJIMYCHHA 3a CUeCT 3HAYHTeCIbHbIX KOJMYECTB PeKOSCMEJIbHBIX 9JIEMCHTOB, 
HaXOJAWUXCA B MYTAX TrHMepreHHoH MuTpallHy. 

B coBpeMeHHOM MaeCOHTOMOrHH MWO3BOHOUHBIX HMeeTCA Ba HallpaBsenua, 
OHO H3 KOTOPbIX 3aHHMaeTCA MOp*OsOrMeH MCKOMAaeMbIX KOcTeli, A pyroe — 
YCJIOBHAMH + 3aXOpOHeHua —TaoHomuelt (4). Tellepb Hameyaerca ene OHO 
HallpaBlleHve — U3y4eHve XMMU3Ma KOCTHBIX OCTATKOB, THNa HX (pOCccHM3alHU 
M KOMIJI€KCa SKZOTHYUCCKHX SJICEMCHTOB B HUX —OCTCOXHMH A, 

VucrutyT reomorvueckHx HayK Tlocrynuno 

Axayemun HayK KasCCP 22 XI 1955 
UHMTHPOBAHHAA JIMTEPATYPA 


1A. Il Buuorpagos, Teoxumua 2xuporo pemectsa, Usa. AH CCCP. 19328 
7 A. TL Buunorpagos, Teoxumua peqkux wu paccesHHbIX XHMHUCCKHX 31eMeHTOB 
B moupax, M3y. AH CCCP, 1950. * A. Il. Buuorpagos, Buoreoxumua, BCS, nay. 2 
5. *H.A. Edpemos, Tp. Ianeonronor, nuct. AH CCCP, 24 (1950). 5 B. B. JlasB- 
pos, Mss. AH Kas.CCP, cep. reon., 19 (1955). © ©, B. Wy xpos, Tp. ATH AHCCCP, 
10, MuHep-reoxum, cepun (Ne 2) (1940). 


* Taka TeHeHMA HapylaeTcA B saxoponennu Barep-Hyp, no Her nonnoit yBepeH- 
HOCTH B TOM, UTO ClOJla CJlyuaHHO He NonmanW KOCTH H3 Gomee APeBHerO MecTOHaxoxKeHHA, 
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Jloknagm Akanqemunu Hayk CCCP 
1956. Tom 108, N 6 


PEOXHMH# 


B. M. JIEBYEHKO 


KAPBOHATHOM PABHOBECHH B YIJIEKHCJIbIX MMHEPAJIbHbIX 
BOJIAX 


(ITpedcmasaexo axademuxom C. H. Boasdxosurem 22 X 1955) 


[Ip H3y4ueHHH KaBKa3CKHX MHHepaJbHbIx BoA A.H. Bynees (!) ycranosua, 
°O TasHpyroulve MHHepabHble HCTOUHHKH Ha HeKOTOPOH raryOHHe coqepKaT 
Cb [a3 B COCTOAHHH pacTBopa, H OOpasoBaHHe CBOOOAHO BbIesAIOULUXCH (CIIOH- 
HHbIX) Fra30B CTaHOBHTCA BO3MOXHbIM JIMIUb IPH BbIXOJe MOASCMHbIX BO] Ha 
*MHY!O MOBEPXHOCTb, T.€. IPH YMeHbINeHHH BHeLUHerO AaBeHHA JO aTMocdep- 
ro. 

OcHOBHbIM KOMIOHEHTOM ra3s006pa3HOl (basbl MHOPHX MHHepasIbHbIX HCTOU- 
HKOB ABJIACTCA YruleKHCIbId ras. Kak H3BeCTHO, paCTBOPHMOCTb YIvIeKHCJO- 
O fa3a, paBHO KaK H J[pyrHX ra30B, B BOJHbIX pacTBOpax 3aBHCHT, MOMHMO 
aBJICHHA, OT TeMMepaTypbl H KOHI[CHTPallHH PacTBOPoOB. 

Tak, eCJIH IPpHHATb Aud COs BeIHUHHY pacTBOpHMOCTH IpH Temmlepatype 
HM aTMOctepHOM jlaBJICHHH 3a eJHHULy, TO KoOsdpHUHeHTbI pacCTBOpHMOCTH 
ipH Jpyrux TemiepaTypax OyjyT cueqyromumu (?): 


fe) 


Temnepatypa B °C 0 5) 10 15 20 25 
Kospunnert pactBopu- 
moctH CO, 1 0,840 0,708 0,600 0,545 0,442 


Msmenenne pactBopumoctu CO2 B BO,HBIX pactBopax NaCl spiparKaetcs cue- 
[YIOWIUMH KoacdpuUneHTaMH: 


Kounentpanua NaCl p r/a 0 2 4 10 20 30 
{osPulHexT pacTBopH- 
mMoctH CO, il 0,994 0,988 0,860 0,925 0,886 


CremeHb HacbIlIle@HHOCTH pacTBOpa yrJICKHCJIbIM Pa30M MOXeT ObITh BbIPAaxKeHa 
3CJIHUHHOL MaplMasbHOrO JaBMeHHA Pco,=C,/Co, re Cx—HaliqeHHad KOHIeEHT- 
yaa CO2z B pactBope, Cy, — pacTBopuMocTb COz B aHHOM pacTBOpe MIpH AaB- 
meHHH COz B ra3oBoli (paze, paBuoli | arm. 

Oyuako coyepxKaHve pacTBOpeHHoro yrsieKHCIOroO rasa B BOJe MHHepaiib- 
JOrO HCTOUHHKAa HHKOra He COOTBETCTBYeT JeHCTBHTeJIbBHOMY COCTOAHHIO pac- 
rBOpa B MO3CMHbIX YCMOBMAX, OTJIMUAIONHXCA, MpevKe BCero, MOBbILICHHbIM 
PHIPOCTATHYeCKUM JaBeHHem. B aHHOM cylyyae cMeqyeT OOpaTHTLCsH K Uccwe- 
NOBAHHIO KapOOHaTHOrO paBHOBeCHA, KOTOPOe YCTaHaBJIMBaeTCH B pacTBOpe 
IpH B3aMMOJelicTBHH NO3eCMHbIX BO] C BMeLLaIOULMMH UX TOPHbIMH Mopo,aMi. 

YpaBHenve COCTOAHMA KapOoHaTHOrO paBHOBeCHsA Mid UPHPOAHBIX BOX MO- 
KeT ObITb BbIBCCHO H3 BbIPAKeHHA JWI MPOMSBeeCHHA PaCTBOPHMOCTeH Kap- 
50HaTa KaJIblMA C MpHMeHeHHeM TeOpHH aKTHBHOCTH HOHOB 

ean O y= Re 
Cc 


a3 


Kak H3BecTHO, KapOOHaT KaJIbUMA, HaXxOJAUMHCA B OCaNOUNbIX MOpofax, 
HepeXOHT B paCTBOP B KOJIMYCCTBAX, COOTBETCTBYIOMMX KOHICHTPalH YTOJIb- 
Holi KHCMOTAE B pacTBope: CaCO3-+- H2COs= Ca(HCOs),. Ha ochopanuu 


9 JAH, rt. 108, Ne 6 AVANT) 


‘| 


3TOrO TIpHBeseHHOe BbILe:ypaBHeHHe MOMKHO NpeACTaBUTb C YYeTOM KOHCTART) 
nepBolt uM BTOpol cTyNeHeH MOHH3alHH yrombHol KUCMOTEI (Ra; H Raz) Cae-+ 
Jy!OWlHM OOpa3som: 
ReRy, 
Aca Atco! =p AHsCO.- 
3 ag 


\ 


| 

B mpHpogHbrx Bogax ObiBaeT WHOO M3ObITOK rHApOKapOOHAaTHBIX MOHOB Ha} 
coqepxKaHHeM KaNbINA, HOO OOpaTHOe COOTHOMIeHHe (B YIwIeKHCJbIX BOMaX| 
OObIYHO BCTpeyaeTca MepBoe cooTHOUeHHe). Ec OO03HaYHTb Yepe3 X KOHICHT-} 
PallHIO HOHOB KaJIbIWA, TO 9KBUBAJICHTHOe KOJIMYECTBO THAPOKapOOHATHBIX HO-} 
HOB OyeT paBHO 2x, a H3ObITOYHOe. CojepxaHHe rHpoKkapOouaTHbIX HOHOB BBI- } 
pa3suTca HekoTopoli BemnuMton A. Breqa 9TH oOo3HaveHHA B Hale ypaBHeHHe 
W IIPHHHMaad BO BHMMaHHe, YTO BeJIMYMHA AKTMBHOCTH CCTb MpOMSBeEeHHe KOH- 
ICHTPalluH Ha COOTBETCTBYIOMU KOSpPpUUMeHT AKTHBHOCTH: @ = Cf, MbI NOMYYHM 
BbIpPaxKeHHe 


k’ 


2 : 
i cant HeOS 


“e(2n AP = C66}; 


T. €, ypaBHeHHe TpeTbeH CTelleHH 
eI I Bs ba ge ds ee ee 


2 
Scart HCO, 


Pemenve 3TOrO YpaBHeHHA OTHOCHTeJIbHO paBHOBeCHON KOHICHTpallHy pac: | 
TBOPEHHOTO yrJIeKHCIOrO raza He IpeAcTaBIAeT 3aTPyAHEHHH, ECJIM BOCIOJIb30- 
BAaTbCA JJAHHbIMH aHaJIH3a U3y4aeMbIX YIJIeEKMCIbIX BOX. BxoAamee B ypaBHeHHe | 


OTHOUI€HHE KOHCTAHT k'= — “_ ]0J2KHO ObITb BbIUHCJIEHO C yyeTOM TeMIepa- 


a2 
TYpbI HUccIeyeMbIx pacTBoposB. IIpH sTom BemHuHHa k HaMH IpHHATa paBHOH 
1-10°8, a KOHCTaHTbI HOHH3aUHH YrOJIbHOM KHCJIOTbI MOrYT ObITb ONpeeJIeHbI 3 
CueYIOWUX NaHHbIxX (*): 


Temnepatypa B °C 0 10 20 30 
R= 40" PAPA 2,69 Sel 3502 
Bel ON 1,86 2,04 3,31 4,37 


[na onpeyesenHa KoasddHIHeHTOB AaKTHBHOCTH HOHOB HeOOXOJHMO BBI- 
YHCJIMTb BEJIMYMHY HOHHOM CHJIbl pacTBopa, paBHOoH p= Lcv"?/2 , rye C — KOH- 
WeHTpauuA HOHOB, v — BeJIMYHHa UX BaJIeHTHOCTH. 

Besmuvna » BXOAUT B POpMYJbI AIA O|peqeeHHA WOrapHdMoB KosdppHuHeH- 
TOB A@KTHBHOCTH, a HMeCHHO: | 

0,5V pe 


type ae eae US 
Shi nee a + 0,063 p, lg f 1a 


Uucaenuble Kosppunventhl 0,063 Aa OHOBAEHTHBIX HOHOB H 0,115 ana AByx- 
BaJICHTHbIX HOHOB HalieHbl HAMM W3 SKCIePHMeHTAbHbIX JaHHbIXx (°,*). 


IIpupeyem pesyJbTaTbl UccMeOBaHHA KapOoHaTHOTO paBHOBecus Ha MIpH- 
Mepe OJHOrO H3 MaJIOM3BeCTHBIX HCTOUHHKOB CaxauHHa. 


IIpu o6cmeqoBanHH MCTOUHHKA HalieHo* coqepxanue HOHOB B MOsJI/s: Ka- 
THoHbI Ca“0,0078, Mg0,0091, Na’+ K'0,2984; anvonpr HCO; 0,1500, SO; 0,0009, 
Cl’+ Br’+ J’ 0,1805; pactBopenubii yraekucapili ra3 0,0780. Temnepatypa 


Bob + 7°. CyTounbii e6uT Bohr 2500 m1, cnonranHororasa 4000 ua. Coyep2ka- 
Hue COz B CNOHTaHHOM ra3e 99%. 


Hcxoquble aHuble Jin pacuera KapOoHaTHoro paBHoBecua: »=.0,3501, 
fuco’=0,692, fca-=0, 197, ka,=2,55:10°", ka,=2,25- 10M, x=0,0078, A=0,1343. 


+0,115p. 


* Ilo qanubim ananusa JI. T. Hasaposolt. 
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EcJim MpHHATb BeHYHHY pacTBOpuMocTH yruleKucnoro raza npH O° paBHoii 
? 3,39 r, un 0,0772 Mon/n, TO np Temnepatype’7° u coyep2»kannu NaCl B Boye 
} H3yadaemoro MCTOUHHKa OKONO 10 r/1 pacTBOpuMocTb yrmeKHCOrO raga, Hali- 
ACHHaA MYTCM MHTePNOVIALM U3 NPHBEJCHHBIX BbIe AaHHbIX AIA KOodpHNHEH- 
TOB pacTBOpHMocTH, cocTaBAeT 3,43 r/n, wan 0,0579 mon/n. 

. Hatiqenuas Konyentpauua COzB pacrsope pasua 0,0780 mou/n, cmeqoBa- 
} TeIbHO, NaplaIbHoe JaBsenue COz B pacTBope paBHo 1,37 arm. 

PapuopecHant KOHWeHTpauua CO, BbIYHCIeHHad Ha OCHOBaHHH wHatero 
ypaBHeHHA KapOoHaTHOrO paBHoBecus, coctaBasaet 0,1464 Mon/a, orKyya nap- 
WHalbHoe JapseHve CO2 B NO3CMHbIX YCIOBHAX, JIA UCCHeyeMoro HCTOUHHKa 
OJKHO ObITb He MeHee 2,53 aT. 

Jlna moq_reepxyeHua 3THX JaHHbIX ONpesenuM oGmee coyep2kaHHe yruie- 
KHCIOrO asa IA JaHHoro ucTOUHHKa. M3 cooTHoueHuA JeOuTa BbIemMeMOrO 
ra3a H BOJbI HaXOJHM, 4TO Ha | J BOI NpHxo_uTca 4000/2500 = 1,6 a raza. 
B cocrape sToro ra3a MO HalleMy aHaslH3y cogepxKuTcH 99 o6bemH. % CO,, 
 CJIEQOBATeIbHO, Ha | a BOAbI NpHxogutca 1,6-0,99 = 1,58 a COz, uro coctaBas- 
fer 1,58: 159768 = 3,13 r-COa. COL sai 

CyMMUpyst BeCOBBIe KOJIHYeCTBA paCTBOPeHHOPO MH CNOHTAHHOrO: yruieKHcnoro 
rasa, Nomyuaem ero oOulee KONHYeCTBO Ha 1 a Bogb: 3,43 + 3,13 = 6,56 r, 
ui 0,1491 mona. Ilo orHomenuio K BeEMMYHHE pacTBOPHMOCTH yruieKHcaOro ra- 
3a B HCCIeqyeMOH MUHepasbHOH Boe (pH yKa3aHHOH BbIWe TeMMepaType u 
MHHepaJiv3auHH) MaplvalwbHoe jaBmeHve CO2 onpeyennerca BemmunHon 
2,58 aT™. 

IIpupeqeHHbI pacueT MOKa3bIBaeT, YTO OOMee KOJHYECTBO pacTBOpeHHOrO 

HM CBOOOJHO BbIJeIAeMOrO HCCIeEAYeEMOH BOJOH yrueKHCOrO rasa COOTBeETCTBYeT 
ero cOjlep2KaHHIo B COCTOAHHH KapOOHaTHOTO paBHOBeCHA, YCTaHaBJIMBarollero- 
Ca TIpH onpeseseHHoM JaBsenun. IIpHHuMaa cpeHIOIO BeEJIHYHHY MJIOTHOCTH 3eM- 
HOH OOOOUKH paBHoH 2,7, a BEMMYHHY PHApocTaTHyeckoro rpaveHTa JaBeHuA 
| papHort 10m ua | arM., nomyyaem, 4TO HalijeHHoe JaBMeHHe yruieKHCOrO rasa Co- 
_ OTBeTCTBYeT rstyOuHe Bcero OKOIO 10 M oT mMoBepxHocTH: 2,58-10/2,7 = 9,6 p. 

A. H. Byueep (1) qa yruekucmbix Boy Kucnopoycka (Hap3aH) 10 H3MeHe- 
HH1O 3JIEKTPHYeCKOrO COMPOTHBJICHHA YCTAHOBHJI, YTO Tas0oTJeMeHHe OIWKHO 
HauHHaTbcA Take Ha rayOuHe 8—10 M oT NOBepXHOCTH.. 

B o60ux cayyaaX MpOHCXOAHT HacbIeHHe MacTOBbIX BOX HersyOoKoro 
3aJleraHua CTpyAMH yrsekucIOrO rasa, BbIXO KOTOpbIX IIpHypoyeH K 30HaM 
TEKTOHHYCCKHX HapyIeHHli H ABJIACTCA OJHHM H3 TNpOABJICHHH NOCTBYJIKaHH- 
YeCKOH J[CATeJIbBHOCTH. 

TIpopeyeHHoe vcceqOBaHHe COCTOAHUA KapOOHATHOTO paBHOBeCHA NOKa3bi- 
BaeT, 4TO HACHINIGHHad YrJIeKHCJbIM ra3sOM MOA3eMHaxA BOJa MOXKET COXpaHATLCA 
H MUIpHpOBaTb B MOAZeMHbIX YCJIOBHAX, He MOMBepraxich NerasalHH, NpHyem 
COCTOMHHe KapOOHaTHOTO paBHOBeCHA MO3BOJAeT BbIMCHHTb He TOJIbKO CTeMeHb 
HACbIICHHA BOJbI YrsIeKHCJIbIM Ta30M, HO HW YCJOBHA POPMHPOBaHHA XHMHYe- 
CKOrO cocTaBa TMOJ3eMHbIX BO]. 


" 


Tlocrynusto 


CaxanMHckuh usual 21 X 1955 


Axayemuu nayk CCCP 
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rEOXHMHA 


Bb. A. CKONMNMHILEB 


OKHCJIMTEJIbHO-BOCCTAHOBHTEJIbHbIM MOTEHLMAJ BOY 
YEPHOrO MOPS 


(II pedcmaszeno akademukom A. H. Ppymkurnem 25 I 1956) 


B oxta6pe 1954 r. 4 B uione 1955 r. BO BpeMaA NWIaBaHHsA Ha yueOHOM CyAHe 
«OKBatop» (kanutaH A. B. Bopox6Oues) HaMu ObIIM NpOM3BeAeHbI OMpeReeHHA 
OKHCJHTCJIbHO-BOCCTAHOBHMTeIbHOrO (0.-B.) mMoTeHyHana (En) BO OTKpbITOH 
yactu UepHoro MOps SJIeEKTPpOMeTPpHYeCKHM H KOJIOPHMeETPHYeCKHM MeTOJaMH. 
Uccnenyemand Bola 43 OaTOMeTpa OTOHPaacb C KaxKOrO POPH3OHTAa B CTeKJIAH- 
HbIe COCy AbI EMKOCTbIO ~40 MI, Yepe3 pesHHOBy!0 NpoOKy; 0 mpumepy IT. A. Kpto- 
Kopa (1) Bcocyy OblIH BBeeHbI TPH MJaTHHOBbIe 2IeKTPOa B BHAe MacrH- 
HOK (~5 MM?), TpyOKa C HacbIN[eHHbIM pacTBopoM KCl u ABe TpyOKH IA BBOMA 
HW BbIBOAa BOA. JA NOMHOFO yAaeHHA BOSAYXa Yepes CKJIAHKY MpeABapHTedib- 
HO TpomycKaslocb 2—3 o6bema Bob. M3mepenua NpOH3BOAMJIMCb IPH MOMOLIA 
noTenuHomertpa I]-4 c mamnosbim ycuuTenem JIY-2. B Taba. 1 npuBeyeHbi pe- 
3YJIbTaTbI OTCYeTA, IpOM3sBeeHHOrO cnycTa 1,5 yaca Toce OTOOpa mpo6 BOE, 
Kora, KaK MOKa3aIH MOCIeLyIOWNe OTCUeTHI, MOTCHUMasl H3MeHAJICA YXKE Ma- 
no. Hatijqenubie Besiuunuubl LE, IpHBeeHbI K HOPMaJIbHOMY BOJOPOHOMY 93JIeK- 
Tpody; TeMnepaTypa BO BpeMA H3MepeHni Opiia B 1954 r.— 21°, B 1955 r.—26°. 

Konopumetpuueckoe onpeyemeHne En MpOH3BO,HIOCb C HHJMKaTOpOM Me- 
THJICHOBOH CHHeH, pacTBOp KOTOpOrO BHOCHJICA Ha Caxape B IpOOHPKH (CEMKOCTHIO 
~15mu1) CUcCMbITyeMOH BOOM, HANOJHEHHBIe CO BCEMH MIpeOCTOPOKHOCTAMH, He- 
OOXOJMMbIMH JIA YyaseHusa BO3yxa. OrTyesbHbIMH ONbITaMH MpeBapHTesbHO 
ObINO YCTAHOBJICHO, YTO IPH BBeAeCHHH Caxapa Hp, cepBa HeECKOJIbKO MOHMKaCA 
(~30 MB), HO 3aTeM B TeyeHHe | Yaca erO 3HaAYeHHA BOCCTaHaBJIMBaIHCb. Pac- 
yet Hy mpousBoyuaca no popmyse L,=EF,+0,03 log ros —0,03 pH (*); mag 
MeTHJICHOBOK CHHeli mpH pH ~8,0 usmeHeHHe OKpackH OT CHHeli WO OecuBeTHOH 
MpOuCXOAUT IpuMepHoO upH E;, or -+-0,070 qo —0,100 8. Takum o6pasom, Kon0- 
pumeTpuyeckue onpeyesnenua L, B UepHom mope c MeTHJIeHOBOH CHHeli MOryT 
ObITb TIPHMECHEHHI JIMUIb B ONpeseeHHOH (IpoMexyTOUHOH) Tome Boy. AK- 
THBHad peakiwa (pH) onpeyensiacb KOJOpHMeTpHyecKH Cc MHAMKAaTOpaMu 
THMoOay Hw kKpesompor. Ilonyuennpie pesyibTaTbl YaCTHYHO TpPHBeAeHbI B 
Ta6a. 1; TaM %Ke MOMeIMeHbI Januble m0 Oz u HeS, B ompeyenenun KOTOpBIX 
yuacrBopain ®. A. Ty6un, O. A. Bepumuuua, A. B. Kapmos. Ha puc. 1 nper- 
CTaBJIEHbI CpeHHe JaHHble TO CTaHUMAM 3a Hu 6a; JaHHbie craHyuH 4a 3yecb 
He HCMOb3OBaHbI, HOTOMY TO BCJIEACTBHE OTKMOHEHHA Tpoca OT BepTHKasH 
pH [pete WapoxoJa HCTHHHbIe TyOUHbI Ob MeHbIIe 3a],aHHbIXx. 

M3 mouy4eHHbIXx aHHbIX BUMM, YTO B OTKpbITOL yactH UepHoro Mops BHOs- 
He OTYCTIIMBO BbIABJAIOTCH TPH 30HBI. 

Bepxuasa 30Ha mpHMepHo B coe O—100 m (150 M) uMeer nOmOxKUTeENbHBIC H 
AOBONbHO YCTOHUYMBbIe 3HAaYeHHA O.-B. NoTeHUMaIa oT -+0,460 yO+0,300 B; 
HaHOOJIbIUHe BeNMYHHbI XapakTepHbl Jia BepXHux 50 M, rye coylepxkanHe pac- 
TBOPeHHOTO KHCIOpoOsa cocTaBadeT OT 7,7 oO 5,2 Ma/a (130—80% or nomHoro 
HacbINeHHA). Syecb Ha HeKOTOpbIX cTaHuMAx Ep, MMeeT HECKObKO MeHbIIMe 
SHAYeHHA Ha CaMOH MOBepXHOCTH H Ha BCeX CTAHI[MAX —MeHbIIHe BeENHUMHDI 
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fa rutyOune 100—150 m, rye coyepxKanue Oz coctaBlauo OT 1,9 qo 0,2 ma/a° (oT 


25 0 3% oT NomHOrO HacbiileHHa). Haiijennbie Hamu 3Hayenust Ey B BepXxHefi 30ne 
HepHoro Mopa TOPO 2Ke NOPAAKA, KaK 3TO yCTaHOBeHO Ast BO AuruuiicKoro 
ce baie ee = -> 0,430 B, 4BOTKpbITOH yacrn AsoBcKoro Mops (4), rye 
etek ae ee 30Ha C IPHMEpHbIMH rpaHutamy oT 300 (500) Jo 
AOBOJIBHO YCTOHYHBbIe 3HayeHHA Ey, B MpeoOmaarouleM GOVIb- 
HHHCTBE Cilyyaes or —0,100 yo —0,200 B; coxepxxaHne cepoBogopoga BO3pa- 


Beet oT 1,0 70 7,7 ma/n no HallpaBJeHHto KO Hy. Haliqennbie 3yecb 3HaueHHA 
Hn ONM3KH K BeJIHUHHaM O.-B. 


TOTCHUHasIa, H3MCPeHHBIM: a) B a aia 

APHTOTOBNeHHOH cepoBogopoy- 222 =! 0 00__—200~—S00 = SUD Mb 
cofepxKalleH Boye, rye IpH co- oh | cee see 
mepxkaHHH HeaS = 12 mr/a 


was ¥ 
En coctapian oT —0,145 yo 
— 0,169 B; 6) B mManectHHcKoli 
s0ye, rye KomHYecTBO H2S=160 
Mr/n u E, = 0,170 B (5). Ha- 100 
OUloqaBlivecA HaMH 3HayeHUA 
En, TakxKe JOBONbHO xXOpoUio 
COBMaaroT C PaCueTHbIMH JlaH- 
HbIMH, BbIYHCJICHHBIMH 3 yc- 
NOBHA paBHOBecHsa cucTembI 1000 
cepOBOOpox — cepa; pu 3TOM 
WIA HOPMaJIbHOrO MOTeHIMasa 
9TOH CHCTeMbI MbI IIPHHAJIH Be- 
mmuvHy E, = —O0,461 B, Kak 
3TO Obl0 HalizeHo B. M. Jles- — japp 
YeHKO JIA MPHpOHbIX CYJIb- 
(PHAHBIX BOX, MPH OKHCJICHHH 
KOTOPbIX OOpasyeTca He KpH- 
CTaJIH4eCKaA, a aMOp(pHas ce- 
pa (°). Ilo pacuery, npn pH 7,70 
M mpH cogepxanuu HS 0,1; 1,0 “Y= Wt 29 4 SNE LG 
uw 10,0 mr/n BemuunHa En, co- - 
OTBETCTBeHHO, Obiia — 0,116; 
—0,146 u —0,174 B. Puc. | 

Cpequaa (mpomMexyTouHas) 
30Ha, pacnoulOKeHHad MexK]y BepXHelt H HH2KHeEH MpHMepHO B lipefeax OT 
152—150 yo 250—300 mM, xapaxtepu3yerca HeycTofiunBEiMu BemMunHaMH Ep 
C pe3KHM TepexOJOM OT MOJOKUTEIbHbIX €rO 3HaYeHHH K OTPHIUaTeJIbHBIM; 
NOHWKeHHe BeTMUHHI LE, B Cpequell 30ne coctaBiset ~0,48B. Ina 3TOH 30HbI 
Tak2Ke XapaKTepHO: a) MHHHMasbHOe COJep%KaHve pacTBOpeHHOrO KHCTOpoOAa 
BIVWIOTh JO ero HOMHOTO HCYeSHOBeHHA B HMKHeH_YaCTH 3OHbI; 6) Hanuune 
CepoBoyoposa BO Bceli 30He; B) HasMyWe CJIOA OMHOBPeMEHHOFO COCYLLECTBO- 
BaHHA WH KHCHIOposa WH cepoBosoposa. , 

Heo6xoJUMo OTMETHTD, UTO pesKoe NaenHe Ey, B IpOMe2KYTOUHOH 30HE IIpO- 
cTupaetca ruyOxKe HW KHeH rpanMubl TpoHMKHOBeHHA KHCMOposa. Heycron- 
YHBOCTb 3HaveHHit MOTeHUMasa B 9TOM 30HE CBH3aHa C HaJIHYHeM 3feCb OMHO- 
BPeMeHHO M KHCOpOa H CepOBOAOPOAa B PasIMTHbIX COOTHOMICHHAX, a TAKKE 
WAYUUMH MpoweccaMH OKHCeHHA cepoBogopoga. MMeHHo B TaKOH o6cTa- 
HOBKe, COrmacHO HW JIHTepaTypHbIM H COOCTBECHHbIM aHHBIM, B CepOBOAOPOACoep- 
*Kallux Borax Ep peskO U3MEHACTCA OT OTPHMATEIbHbIX IO MOMOKUTEMHBIX 3Ha- 
yeHHH. 

Takum o6pa3oM, H3MepeHne 0.-B. NoTeHyMana BO epHoro Mops He TOJIb- 
KO J[aslO HOBbIC MOKasaTeH JIA XapaKTepMCTHKH MPpOMeKYTOYHOH 3OHbI, HO Hi 
paclMpuo0 ee MIpefesbI; NP 3TOM ee HHXKHEH rpaHnuen HalO CUMTaTb He HHK- 
HIOIO PpaHHIly MpOHHKHOBeHHA Oz, a MOABMEHHe YCTOHUMBOLO OTPHUILaTebHOrO 


AA 


= 


jap 


eae Se Seco 


0, ¢ 1)5—— 


‘WeYodimere WAY OL OHnaLonniaa SHHAhPHE DJOHTIAD ys 


3 

v2 | — |onm—>| so2— WWe—| We—| 16I—| 97°9 | — | 96F 681—| 661—| 10% 5S Sh n0r 
BEL = Pons> |sier Vals CGY, Lore face. 92) b> FORTS) WEP 6t =| OPI -GE ET 69°21 —- lever LEI—| TEb—| ¥ET—| 00ST 
S| — | on—> | s9¢t— | ger] 9e1— bce owe Ss) 2 We. Selb VET le II—| ¥6l-—-b SEE | goto | > fauet 1¥I—| ¥OI—| S1—| 0001 
WS | — | O1—> | a8¥b SYl—| 87b—| WOe—| ¥6°E | — | LLI— | ¥¥Z—| ¥OI—| 78I—| €8°2 | GL°¢ | — |4gct— | 9y1I—| 19—| ¥9T—| Ocz 
WLS | — | OW—> | x€8t— | 981—| I8t—| 9z—| 90° | — | sei—| vot—| ezr—| ter—| on'2 | ez'e | — | gei— LS¥—| 6S1—] 6ST—| 00¢ 
€0°S | — | Ol—-> | T9F 9LV—| 9¥I—| T9I—| 6r'0 | — — | 9b | +] get | on-2 | G67 | — | LtI— | v6— | otI—| ¥HI—I OOF 
€8°0 | 00°0 | 09— | 88— | g2— |()¥9+] TOI—| HHO | ¥¢°0 | x8ze+ | 90V-+] T97+] oce +] Te°z | e6‘o | 00-0 | ¥— | 09+) TH+ |.002 
91°0 | 02°70 OL+ 9— | 9— | — | 9@— | EF'0 | L¥°T | x8¥7+ | 997+] 99¢+]| Teyt+] gz] — | — O= |SLI-+| 7e—" E07 

— |sco] ont<] eeet | peet yee7el.62e2 | = | — 2 WoL |= | O8°0 | Svet |-9%74 |-G9e--}. 97E+-1 001 

— | W9) OLE< | tort | H+) y+] 6Let+] — | sez | zor+ | 91¥+] 907+] ege+] co-g| — | zt-9 | copt | cept! zopt+! exe+! og 

= | GOL fe OLA yee) ee | set] pees Gol | S68 | —._| vest] beet] 2z°9:| — | sro | 6zy+ | — | oen+l ezet+] ez 

— | 09's | ont+< | vort+ | — | eget] eet] — LOS | OGe+- | — | o¥e-+y coe] ees le — | e0°9 | oge+/} — | ove +l o6e+|-0 

; 

Ss >: “nudaw 3 ee a Z = 8 g z } 5 se : g z I = 
ue Be eS z | & = Be |) 2 eee re = 
ee = “hudLawodware = 4 aod mare = é iavodi mare 4 

an Ug aw ‘dixeve Y7 aw “dixere Y7 
89 oN BHITHRLD ey oN BHMHRLD ee oN BHMHELO 
“I GC6T 


Kdow o1oHde}, ood a yd u (v/vw a) Sty u %Q OJoHHedoaLoed HWeYoLOW WHDeHHdLAWHdOVON HW WHMdehudLaWodiyeLe (aN 4) 47 wuHorereduo imeLarh¢ead 
J} BPuHLoRy: 


1122 


ITEHIWMasa, KOTOPbIH pacmosaraeTca mpuMepHo Ha 100 M ruy6xe. Boccta- 
BJICHHE MOCTOAHHOTO COJep2KaHHA B STON 30HE H KHCOpoya H cepoBoopoja, 
IBAIONIUX B PCSYJIbTATe OKUCMCHUA, HM MOM eprKaHne, TEM CaMbIM, HX yCTOII- 
(BOrO PaBHOBECHA MOMKET MPOMCXOMTb JIMILb B Pesy/IbTaTe COOTBETCTBYIOMIero 
‘PeMeIICHHA BOAHBIX MaCC H3 BepXHeli H HWKHeli 30H. * 

Nlosyyennpie JaHHble 00 OKHCJIMTeIbHO-BOCCTAHOBHTeJIbHOM COCTOAHHH BO] - 
© TommyH UepHoro Mops jalor MaTepHam JIA CyKJeHHA He TOKO 06 06- 
HE BO, HO H O BOSMOXKHbIX (PH3SHKO-XHMHYCCKHX H OHOXHMHYeCKHX Mpomec- 
Zz. 

CorjlacHo COBpeMeHHBIM TpeAcTaBeHHAM 06 OKUCJIMTebHO-BOCCTAHOBHTEIb- 
IX YCOBHAX, HEOOXOAUMBIX JIA OOpas0BaHuA coequHenuli Fe u Mn (7,8), B 
poBofopo,Hol 30ne UepHoro Mops HMeIOTCH yCJIOBUA AVIA OOpasoBaHUsA CYJIb- 
1]0B H KapOonaTos Fe u Mn; o6pa30BaHve 2Ke HX OKHCJIOB HEBO3MOXKHO. JIa- 
*€, B STON 2Ke 3OHE HMEIOTCA ONTHMAJIbHbIC YCJIOBHA JIA MpOWweccoB 6akTepH- 
[bHOrO OOpas0BaHHA CepoBoAoposa, MeTaHa H BOAOpoya* H HET ycNOBHH JIA 
ITPHPUKauUMH HW OKHCJIEHHA CepoBOAOpoya (B MPOTHBOMOMOXHOCTh HeaBHO 
isBuTOMy A. E. Kpuccom mpeyctapsenutio (°)). 

DKenaTesbHO JaibHetiee H Gouee eTaIbHOe U3yyYeHHe pacnpeeeHHA O.-B. 
TEHIMaa H OCOOeHHO B IIpOMexKyTOUHOH 30He UepHoro Mops c NpHMeHeHHeM 
KOJIOPHMeTpHYeCKOrO MeTOJa H3MepeHHaA Ep, C pasHbIMH HHANKaTopaMy. 


Mopcxol ruypopu3snyeckH HHCTHTYT Tlocrynusto 
Axkafemuuw HayK CCCP 23 I 1956 
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4oxrnagme Akaygemun nayrx CCCP 
1956. Tom 108, N 6 


BHOXHMHA 


Axajemuk A. H, ONAPHH, M. C. BAPJLHHCKAS, ,C. C. MEJINK-CAPKHCSH 
w K. Bb. CEPEBPOBCKAS 


| HEKOTOPbIE JAHHbIE O KOMIJIEKCOOBPA3OBAHHH B CHCTEME 
CbIBOPOTOUHbIN AJIbBYMHH — PYMMHAPABHK 


B nocaequne roybl 3HauvTebHO yBeHYHNOCh YHCIO UCcTeqOBaHui, no- 
CBALLCHHBIX BbIACHEHHIO MpOlecca KOMIMWI€KCOOOpa3s0BaHHA Pa3sJIMUHbIX OeIKOB H 
epeqH HUX — oOsafaioulMx (bepMeHTaTHBHOH AaKTHBHOCTbIO KaK IIpH B3aHMO- 
ACHCTBHH MexKy coOOl, TaKH C pasHooOpasHbIMH ApyrHMH BeleCTBAaMH (HYKse- 
HHOBbIMH KHCJIOTAMH, YrJIeBOJaMH, JHMOMWAaMH HT. J). 

B KayecTBe OHOTO H3 MeTOJOB, yHOTPeOAEMBIX HCCIEAOBATeAMH JIA H3y- 
4YeHHA JaHHOrO Mpolecca, MpHMeHsAICH seKTpO*opes. Tak, 93TOT MeTO ObII 
YCHelHO IPpHMeHeH IIpH H3yYeHHH KOMMIeKCOOOpas0BaHHA B CHCTeMe MHO3HH — 
raukoreu ('), TpHlcHH — opomykouy (?,°), memcHH — mH30uuM (4) HB Apyrux 
HCCJIe[OBaHHAX. 

Ilembio HacTosmelH paOoTbl ABHIOCb H3y4eHHe B3aHMOJelicCTBHA B CHCTeMe 
CbIBOPOTOUHbIN aJIbOyYMHH —TryMMHapaOuK (apaOaHoBaa KkucmoTa). M3secrHo, 
yYTO TYMMHapaOHK ABJIAeTCH ORHHM H3 pacIipocTpaHeHHbIX KOMMOHeHTOB IPH 
W3yd4eHHH KOallepBaToB OesKoB (°). Ilo cBoemMy cTpoeHHio 3TOT NoOMCcaxapHy, 
ABJIAIOMIMHCA KaMej[bIO TPOMMYeCKOM akallMH, HMeeT pa3sBeTBJIEHHOe CTpoeHHe 
HM COCTOHT H3 OCTATKOB rayaKTO3bl, ADAOHHOSbI, pAMHOSBI H PJIIOKYPOHOBOH KHCJIO- 
tel (*). 

Ilo muTrepaTypHbIM JaHHBbIM (*), pa3sBeTBJICHHOCTb WelH NOMMCaxapuOB CMo- 
coOcTByeT KOMIIeKcoOoOpa3oBaHHtio c OemKamH. [IpeycTraBan0cb HHTepeCHbIM 
IIPOBepHTb, MMeeT JIM MeCTO B CHcTeMe aJIbOyYMHH — TryMMHapaOuk KOMIJIe- 
KCOOOpa30BaHHe Kak ABJICHHE, Tipe sIuecTBylollee H CONYTCTBYIoUlee KOALepBallnH. 
B npeyqBapvTebHbIX OMbITaX ObIIO BbICHeHO, YTO IPH KoallepBallMU CbIBOpOTOU- 
HOrO asbOYMHHa C TyMMHapaOHKOM IIpHCyTCTBHe B pacTBOpe CaxapO3bl CMOCcO6- 
CTBYe€T COXpaHeHHio KOalleppaToB. IlosTOMy MbI pelHJIM NpOBeCTH 3JIEKTPO- 
(popeTHyecKHe HCCIeqOBaHHA KOMMIeKCOOOpas0BaHHsA albOyMMHa C ryYMMHapa- 
O6uKOM B OycbepHo-caxapO3HOM pacTBOpe, Upesnosarad, uTO NpucyrcTBHe Ca- 
Xapo3bl OyyeT cioco6cTBoBaTb ycToiunBocTH Kommuekca. IIpeqBapuTesbHaAa 
UpoBepkKa MoKa3aula, UTO IIpHCyTcTBHe B Oyepe CaxapoOsbl He BJIHAJIO 3AMETHbIM 
0OpasoM Ha ero 3/IEKTPOMpOBOAHOCTh H He MEHAMO 9EKTPOPOpeTHUECKHX CBOHCTB 
ucxoguoro anpOymuna. Jia noswyyeHHa KOMMIeKCa OeO0K — yrueBoy CMeLIH- 
Basu (1—2%) pacTBOpbI CbIBOpOTOUHOrO aibOyMHHa H ryMMMapaouka, pacTBo- 
peHHbie B alleTaTHO-MeguHanoBom Oydepe up pH 6,9 u uonHoi cuae 0,15 
B upHcytcrBuu 1% caxaposbl. CMecb [uaJH3MpOBasacb MIPOTHB Takoro xe Oydpe- 
pa B TeyeHHe 15 yac. Ha xoulofy. 

QleKTpotopeTHyeckoe UCcIeAOBAaHWe MOJLYYCHHIX KOMIIWJI€KCOB MBI IIpOBO- 
JM MeTOAOM J[BDKyWelica PpaHHUbIBalnapate Tusenuyca npu pH 6,9, nou- 
Holt cuse 0,15, Hanps»KeHuM 9meKTpHueckoro noma E = 5 B/cem ut = O50-: 

B xoje duleKTpOPopeTHYeCKHX ONbITOB ObIIO OOHAPYKEHO pasjeieHHe OMBbIT- 
Holl CMeCcH Ha TpH KOMMOHeHTAa (cM. puc. | a, 6, 6). [HloyqBMyxHOCTh KOMNOHeHTA 
II 6pina o4eHb 61H3KAa K TOBUXKHOCTH abOyYMHHA, MOABH2KHOCTb | — HeCKOb- 
KO 6oubule (cM. TAO. 1). Bo Bcex OmbITaX MOXKHO OblIO BHAeTbh NHK CBOOOJHO- 
ro, ocTaBlieroca B H30bITKe NoOHcaxapHya. 


TloqBuxHocTb yncToro 1% pacTBopa CbIBOpOTOUHOrO. albOyMUHa B TeX Xe 
yCJIOBHAX OlbITa KaK B IPHCYTCTBHM Caxaposbl, TaK H 6e3 Hee COCTAaBJIAIa Be- 
auqHuy 3,0—2,9-10°° cm? B 4 cex@ (cm; pee): 


\ 


Puc. 1. Onexrpopoperuyeckue KPHBbIe CHCTeMBI albOyMHH — ryMMuapa- 

Ouk. a — onpir Ne 1; 6 — ont No 3; @—onnr Ne 4; 2 — ajbOyMuH 

B alleTaTHO-MeAHHAaIOBOM Oydepe; pH 6,9 (kontpows); 0 — anbOymun 
B alleTaTHO-MeHHAaIOBOM Oydepe c 1% caxaposoi, pH 6,9 (koutpoub) 


YkKasaHHble KOMIOHeEHTH HaOmosanuch Bcerja TOMbKO Ha pane noybe- 
Ma, Ha rpanulle Cilycka pasjeeHua He MpOucXoAMO, H HaOmoJascA OHH He- 
CHMMETPHYHBIM MK, YTO TOBOpHIO O ero reTeporeHHOcTH. 

IIpa saexrpopoperuyeckom uccneqoBaHun cnomKuHoli OeIKOBOH CHCTeMBI 
MJIM CMeCH OeKOB C BelecCTBAaMH HHOTi MPHpofb Obl HOKasaHo (8,°), uTo B 
CTyWae B3aHMOJCHCTBUS Mey KOMMOHCHTAMH B TaKUX CHCTeMaX MO>KeT HMeTb 
MECTO ACHMMETPHA KPHBbIX TMOf’beMa M CIycKa, YO HaOmMOJaNOCch UB HaluemM 
cay4yae. 
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K cmamee A. H, Onapuua u Op., cmp. 1125 


Puc. 2. 1 — cMecb UMCTEIX caxapoB: rama- 
KTO8a ~- apaOuHosa; 2 — ruspo.zH3ar Ppak- 
uuu I1-- Il; a—ranaxto3a; 6 — apaOuno3a 


K cmamve H. A. Ocmposckozo, cmp. 1164 


Puc. 1. Uckxycersenublii raapokcuabubii Onorut. Ummepcus. 1100 x 


AH, T. 108, Ne 6 


| Jip ONpeAeMeHHH NO SJeKTPOopeTHYeCKHM KPHBbIM IPOMeHTHbIX OTHOIIe- 
H cppaxuui I uw IT (cm. Tab. 2) oKasanocb, YTO OHH He OCTAaBaJIHCb NOCTOSHHI- 
{ B pa3sJMMHbIX ONbITAX, HECMOTpH Ha COXpaHeHHe yCOBHIi KOMIIMeKcooOpa- 
jpanua. TloBHquMoMy, 9TO ABAANOCb CeACTBHEM KaKHX-TO ene He YyJOBVIeH- 
‘IX HaMH ocoOeHHOcTel OOpas0BaHHA KOMIVIeKCa. , 


(AO auuminey 41 ea OWUn Al 2 


. * a 
®} cuctemb! anbOymun — rymmuapa6nK Ornomenne dpaxuni I u Il B % 
u-10-5 cm? p-! cex-1 | 

| 


NoNo 


onstTo B I 
cp I | II Toumeaxapug (III) 
1 ae + 1 55 45 
2 3,4 eel + 7 46 57 
3 3,4 On + 3 30 70 
4 3,4 2,9 One 4 45 55 


-Bonpoc 0 Tom, 06a JH 3IeKTpotopeTH¥ecKHX KOMMOHeHTa I u II aBasiorca 
MIWI€KCaMH WH OHH H3 HX, OCTaJICA MOKa He BbIACHeHHbIM. 

Jina XuMWYeCKOrO HccleqoBaHuA OOpas0BaBlUeroca OeKOBO-yrIeBOAHOrO 
MMMeKca Mbl MpOBOAHIH MpellapaTHBHOe OTJeeHHe B 3IeEKTPOtopeTHIeCKOM 

IMapate OOOHX KOMIOHeEHTOB CyMMapHo, T. e. I + II. Ilocme quanu3a B nomy- 
F2HHOK PpakuHU onpeeMANOCh KOJHYeECTBO yreBOOB (NO peaKIHH C aHTpo- 
Yom (*°)) uw coqep2kaHne Gemka 10 Knembyamio. Bo3MoxkHOe IpHcyTCTBHe Caxapo3bl 
TUHTHIBANOCh NO peakiHu Cc AudeHHamMuHomM ("), Ota nompaBka mpakTHyecKH 
ala BeCbMa Maia. 

Belo TOKa3aHo, UTO cosepxKaHve yrueBoa COCTaBJIAeT B CpeHeEM OKOJIO 
3%, a cojepxanne GemKka 86%. JIna ompeyeneHH KauecTBeHHOrO cocTaBa 
axapoB (bpakuua I + II nogpepramacb rugpomu3sy 2% H,SO, B TeyeHHe 
/yac. Ilocne Helitpamu3aluH THApOMusaT OTAeNAJICA WeHTpHPpyrHpoBaHHeM, HU 
OJIYYCHHbIN Ca60 XKeJITIM pacTBOp HaHOCHJICA Ha XpOMaTOrpaMMy. 
Xpomartorpacbusa MpoBoqusacb B CMecH OyTaHo—sTaHO—Bosa (40 : 11: 19). 
IpospmeHHe MATeH cCaxXapOB MpOBOJHJIOCb pacTBOPpOM aHHMHpTamata. 
3 ruypomusate OeNKOBO-yrsieBOAHOrO KOMIIJIeKCa ObIIM OOHApy2KeHbl Taslak- 
03a, apaOuHosa UM cueqbl Apyrux yrmeBoyos (cM. puc. 2). AHanorM4nylo Kap- 
PHHY JlaeT rHApomH3aT WH HCXOAHOTO MOIMCaxapHsa. 

Metojom 3uleKTpopope3a B CO“eTAaHHH C XHMHYeCKHM HCCJIeqOBaHHeM T10- 
‘a3aHO, YTO B3aHMOJelCTBHe MeXKy CbIBOPOTOUHbIM aJIbOyYMHHOM HW ryMMHapa- 
)HKOM B alleTaTHO-Mey{HHaOBOM Oydepe upu pH6,9 npuBoyuT K OOpasoBaHHto B 
MCTeMe O€JIKOBO-YrJIeEBOAHOrO KOMIMJIeKCa. 


Vuctutyt Ouoxumuu um, A. H. Baxa Ilocrynuso 
Axanemuu wayK CCCP 24 II 1956 
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ATPOXHMH 


FO. A. 2K JLAHOB, K. Il. ASAPOB u B. E. JT'OPBATEHKO 


TEKJIA HW ®PHTTHI JIA YJOBPEHHS MOUB MHKPOIJIEMEHTAMH * 


(II pedcmasaexno axademuxom A. B. Tonuiueseim 14 II 1956) 


Jl HOpMasbHOrO pa3sBHTHA pacTeHuii HeEOOXOAHMO HasIMUHe B NOUBe MHK- 
daeMeHToB B, Mn, Cu, Zn, Fe, Mo, Co. B paiionax, xapakrepHbix OTCyTCTBHeM 
JH HEJOCTATKOM B TOYUBe TOPO HIM HHOTO MHKPOI/IeEMeHTa, He JOCTHralOTCA XO- 
OMe ypoxan OnpeeJIeHHbIX KYJIbTYP JaxKe B YCMOBHAX BbICOKOM arpoTex- 
HKH, MOABJIAIOTCA chelMpHyeckHe 3a60ueBaHUA pacTeHHii. 

B mpakTHKe MHKpO9JIeMeHTbI BBOAAT B TOUBY B BU XHMHKATOB H IIPOMBILLI- 
CHHBIX OTXOJOB. OTOT cmocoO HeyfobeH TeM, 4TO BCVIeCTBHe KOMKOBAHHA 
OM 3aTpyAHAeTCH ee pacipeyeltenHe B TouBe. PacTBopHMple cOuIH, COjep2Ka- 
[H€ MHKPO3JICMeHTbI, JIErKO pearHpylOT C APyrHMH KOMMOHeEHTAMH MOUBHI, Hi 
OSTOMY BOSMOXHO OOpas0BaHHe COeAHHEHHH, MIOXO YCBaHBaeMbIX pacTeHHAMH. 
\pome Toro, ObICTPpOe BbIMbIBAHHE PaCTBOPHMbIX COueli H3 MOUBbI MpHBOAUT K 
OJIbIIHM IIOTepAM HX, a HepaBHOMePHOCTb MHTaHHA MIpH ITOM CO3aeT BO3MOK- 
OCTb OTPaBJIeEHHA pacTeHHli. 

B cBxA3H C 3THM [IpecTaBsHeT MHTepec HOBbIIi cnocoO BBeJeHHA B TOUBY 
{HKPOIJICMEHTOB, IIpe{BaPHTeJIbHO CIMaBJICHHbIX HH CPpHTOBaHHbIX CO CTeK- 
1om (’,"'). M3mMeubueHHble CTeKa HJM (PPHTTbI XOPOWIO pacipeyemAioTCA B MOU- 
3€ H ME€J\JICHHO BbIBETPHBaIOTCH, PaBHOMePpHO CHaOxKad pacTeHHe MHKPO3JIeMeH- 
raMH, UTO MpaKTHYeCKH YCTPpaHHAeT BO3MOXHOCTb OTpaBeHHA pacTreHnit. Pac- 
[TBOPHMOCTb CTeKJIa HH (PPHTTbI B TOUBE MOET ObITH JePKO OTperyJMpoOBaHa 
>OCTaBOM CTeKJIa HIM H3MeHeHHeM cmocoOa ero H3rOTOBJIeHHA. Crekyio, BHeCeH- 
Oe. OJHaKIbI B MOUBY, CJYKHT B KavecTBe MHUKpOyOOpeHHit B TeyeHHe 
Ona ser. 

Jina sbisicnenus sdptpeKTHBHOCTH CTeKOJI B KayecTBe MHKpoyAoOpennit Opin 
POBeJeHbI OMbITbI, HMCIONIHE IeJIbIO BHIABHTb POJIb: a) COCTaBa OCHOBHOFO CTeK- 
ja, 6) OTJ€bHEIX MHKPOSIEMCHTOB H HX CMeCeli, B) ClOCOOa BBeeHHA B CTeKIO 
MUKPOSJEMeHTOB, T) CTeMeCHH H3MeJIbYeHHA CTeKJa HIM (ppHTTHI. 

. B oguoit cepuu Obl MpHroTOBJeHb! CTeKJIa HIM (PpHTTHI, COep*Aallve Kark- 
Jad OJMH H3 MHKPOSJIeMeHTOB (MHKPO3JIeEMeHT yKa3biBaeTCH B HHeKce). Bpe- 
JleHHve B MOUBY OAHOBpeMeHHO HECKOJIbKHX MHKPOJIEMeHTOB B 3TOM CJly4ae 
OCYILECTBIAIOT COCTABJICHHEM CMeCH TOPOMIKOB COOTBETCTBYIONIMX CTeKO. 
B apyroiit cepuu Opimu mpurorossensi creka IM, JIM, IIIM, IVM, IVM 2, co- 
qep2Kalllue HaGop MUKpoO3eMeHTOB B coraacHH c JaHHbimn (11,1). 

Jlaa upuroTropseHua MUKpoyAOOpenHii IIpuMeHeHbI cureqyiouue crekua: 1 — 
HerkonsaBkKoe TpexXKomnoHeHTHOe cTekso; I] —.werkonmaBKoe JBYXKOMIO- 
HeuTHOe crekio; III] —6oii oKonnoro creka; IV —<boctparHoe creKso (1). 

Ha ocHope 3THX CTeKOJ Obl H3POTOBJIeHbI CylIe<yIoulMe MHKpoyAOOpenus 
(cm. Ta6n. 1): 1g**, Uma, Wea, za, re, WImo—mmxtacteksa I, cnaBsIeHHbIe 
C OHMM 43 MUKposeMeHTOB; [Dg, I[Pmn, IPcu, [Pzn, IP re, [Pmo— AerKoNNAaBKoe 


* B pBEINOMHeHUM 9KCTIepHMeHTOB yuactBoBasu H. TF. Pop6arenxo u A. B, Opogona. 
** TI] —cTekya, CmlaBJIeHHble C MAKpodIeMeHTaMH, D—cTekia, CPpHTTOBaHHble C MHKPo- 
Qu1eMeHTaMH. 
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jcTeko I, ccbputroBaHHoe c OAHUM 43 MuKpoaueMeHToB; IM — gerKonsmaBKoe 
; cTeK0 I, ccbpHTTOBaHHOe OAHOBpeMeHHO C HeCKOJIbKHMH MHKpOsmeMeHTaMn; 
VIIM® — aerkonaaBKoe crexno II, cputropannoe OJHOBPeMeHHO C HECKOJIb- 
(}KUMH MHKpoavleMeHTaMH; WOg, Wyn, Wey, WlGey,. WOpe, WlOn,.— 
§}Ool OKOHHOrO cTeKaa, cippHTTOBaHHbIil C OHUM U3 MuKpoauieMeHTos; II] M®—Goii 
Q}OKOHHOPO CTeKJIa, C(pHTTOBAaHHbIi OJHOBpeMeHHO C HeCKOJIbKHMH MUKpOduIe- 
Mentamu;, IVM2I1 — chocdaruoe crekao (!), cojepxkamlee KaK MUKpo-, Tak H 
‘)Makpossiementsl (P, K nu gp.); IVMI1—docdarnoe creko, cogep2Kamiee 
}MuKpo3emeHTH! B, Mn, Zn, Fe, Mo. 

) Crexna I, IM, II, IVM2I1, IVMII cnnapnensr npu temnepatype 1100— 
) 1200° qo nonyyeHusa OHOposHOorO pactiaBa HW UpeKpatyenua BbIeneHHA ra3o- 
{BbIX Iy3bIpbKOB. Iloce rpanyaauun creksa I, II, II], npequasnayennpre Jia 
(PPHTTOBAHHA, Ob H3MesbYEHbI JO TOHKOCTH NOMOsa, COOTBETCTBYIOMeH Tpo- 
-XO*KJCHHIO Yepe3 CHTO C OTBeEpCTHAMH 0,25 MM, a TOTOBbIe CTeKsa HM (PpuTTb! — 
{QO TOHKOCTH MOMOWIa, COOTBETCTBYIOWMeH OCTaTKy pH oTMyunBaHuH 4 mMa/100 r*. 
j 1a nonyyenua purr nopomku crexon I, II] u III Opin cmemanbt ¢ coorsert- 
# CTBYIOWIMMH OKHCIaMH HM CiPppHTTOBaHbI Np Temuepatype 900° yo NomyyeHua 
ryOuaroli ciiekmelicA Maccbl, a 3aTeM BHOBb H3MeubueHBI Jo 4 ma/100 r. Jlaa 
HBbIABJICHHA POH TOHKOCTH NOMOsa *puTTE! [Pcy Hu TI1Pzn 6b H3MeIbYeHBI 
tTakxe yo 0 ma/100 rr. 

Mcnpiranna ctekor IPg, [Pyin, [Pmo, IMcu, [Pzn un IMO poseyensi Boranuye- 
@ckuM HHcTHTYTOM uM. B. JI. Komapopa AH CCCP (M. S. LIkonpunk u T. A. Ta- 
} pHOOK) B BereTalHOHHbIX cocyyax BarHepa c noy30mNcTO MoUBOli, coqepKa- 
mel pasHoe KouMyecTBO cTeKom (0,02—0,08 r Ha 1 Kr nouBbI). 

Oxasas0cb, YTO IpHMeHeHHe *puTTH! I Pcy yBeAMUHBaeT ypoxKah ApOBOlt mMe- 
| HMUbIHa22% . Ypoxkali ceMaAH JIbHa YBEMUNICA IA PpuTTHI IPmy Ha 21%, IDyo— 
Ha 6%, [Dzn—Ha 59%, IMP—na 41%. J] muHa cONOMKH JbHA YBEMUNMACh JA 
PIDmn Ha 9%, IDyo —Ha 3%, IDz, — una 15% H IMO —ua 13%. 

IIpu ucnomp30BpaHun-pputtTsi |Pg He AOCTHTHYTO YBeJIMYeHHA ypomkas, TO 
BO3MOXKHO IIpHMHCaTb BLICOKOM pacTBOPHMOCTH 9TOM (PpHTTHI H, CIeAOBATEJIbHO, 
YrHeTeHHiO pacTeHHH W3JIHUIHHM KOJIMYeCTBOM Oopa. 

OnbITHI 1OKa3aJIH, YTO MHKPOIIeMEHTHI (PPHTT BUOMHE JOCTYNHbI pacreHuaM. 


Hopouepkaccknl NomMTeXHHYeCKHH HHCTHTYT Tlocrynusio 
uM. Cepro OpmxonuKuz3e 13 II 1956 


UIMTHPOBAHHASA JIMTEPATYPA 
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Jlokaagm Akayemun Hayk CCCP 
1956. Tom 108, Ne 6 


XHMHYECKAA TEXHOJIOTH A 


B. B. BAPIHH u H. H. KPACOTKHHA 


ob 


EPMH4YECKOE PACIIMPEHHE HATPHEBO-CHJINKATHDbIX CTEKOJI, 
COAEPKAWIHX ®TOPH)IbI 


(IT pedcmasaeno axademuxom A. H. Tepenunoim 24 XI 1955) 


Propucrbie COeHHCHHA MPHMeHAIOTCA B CTeKIOBAapeHHU KaK yCKOpHTe 
apKH H KaK KOMIOHEHTbI ONTHYeCCKHX HW paCCeHBalowHX (MOJOUHBIX) CTeKO.. 
lo HacTOAMero BPeMeHH JOCTATOUHO MOMHO UcCJeAOBaOCb BIMAHHE (propa TOsIb- 
O Ha rayuleHHe H XUMMYeCKy10 ycroiiunBocTD cTeKo. B cBA3H C AHOMAJIbHbIM 
OBeCHHeEM CTEKOJI, CcOqep2Ka- 
IMX (TOpHAbI (pacTpeckuBaHHe 
‘pH OTKure), Kak TeopeTHyec- 
MM, TaK HW [pakTu4eckuli HH- 
epec mpeyctaBiamo wccmejo- 
aHHe BJIMAHHA (propa Ha UX 
epMHYecKoe paciIHpeHnue. 

Jaa ycTaHOBJIeHHA Xapak- 
‘epa ABJICHHU, HaOmt0aeMblx 
3 cTeKaX, COJlepKalux (dprTo- 
HJ[bI, ObIIH HCCJIe€OBaHbI IIpo- 
-ThIe J[BYXKOMIMOHEHTHBIe CTeK- 
ta cucrempl Na,O—SiO, cocta- 
3a: Na,O-2SiO,; Na.O-3SiO, 
au Na,O-4SiO, c jo6aBKamu 
7 3 yo 12 uacreH cbropa Ha 
(00 uacreli creKma. ky 

CHHTe3 CTeEKOJ TIpOH3BOAuJI- 
‘A W3 UHCTHIX MaTepHaJOB. 
<peMHe3seM BBOJHJICH B Bue 
>enlapHpoBaHHoro KBapUeBOrO 700 700 R00 700° 
iecka, cogepxkamero 99,7% 
3102. Drop BBoyuca B Bue Puc. 1. Jinnelinoe pacuimpenue crekom cocraBa 
<pemHedropucrToro HaTpHs. Na2.O-3SiO, c q06aBkamu dTopa mocwe TemJIOBOH 00- 
B paOorkH. a — TemMepatypa oOpaborKH 500°, 6— 780°. 
becKJia BapHJMCb B apoE. Ilnppbl MpH KpHBbIX — 4HCIO AOOABJICHHBIX YacTeli 
WaMOTHBIX THPIAX B HePpTAHOH ropa 
teuH. M3 roroBoH cTeKJIOMaCCbI 
3bITATHBAJIHCb NWasIOUKH WaMert- 
yom 5—6 mm. Orpe3Ku 3THx mamoueK jWMHOIO 100 MM CayKHIM “AIA ompe- 
{eJleHHA TePMHYeCKOTO paclIMpeHHA CTeKJIA. 

Vsmepenve TepMuuecKOro paclIMpeHHA MPOH3BOMNOCb Ha KBapleBOM J{H- 
IaToMeTpe, re B KayecTBe H3MepuTeJbHOrO mpuOopa HCHOb30BaJICA MAHHMeTP 
cuna M. IL. Ill. co mkano% B 60» um uenott qenenna 1p». Lua ypenuuennsa mpe- 


ma 1—1,5%. : 
Ilepeq usMepeHuem cTeKiIa NOABepraiHCb TeMJOBOU oOpadorKe; OHa YacTb 


O NAH, r. 108, Ne 6 A433, 


oO6pasloB HarpeBasiach B My(ene TO 500°, apyraa — 0 780°. Ilo pe 
9THX TeMIepaTyp MY@eb BHIKMUOUAICH M OXNAKAaICA BMECTE C OOPasi\aMH. 

PesyibTaTbl W3MepeHua TepMuYeCKOrO paCUIMpeHMA  CTEKOJ cocTaBa 
Na2O-39iO2 c JoOaBKamu ropa MpeqcTaBseHbI Ha puc. |. Kak BUHO 43 pucyHkKa, 
pH HeOOJIbUIMXx qoOapkax dropa AC yacTH) TepMHYeCKOe paCcIIMpeHHe CTeKOU, 
IIpeBapHTeJIbHO HarpeTbix JO 500°, yBeMYMBaeTCA MO CpaBHeHUlo C pacuiMpe- 
uMeM cTeKJla, He cojepxamero propa. IIpu qoOasKe 6—9 acre propa TepMu- | 
yecKoe paciiMpeHue BbIe, YM Y MCXORHOFO CTeK/Ia, HO HME, YEM [Ist CTEKMA } 
c qodapKot 3 uacreli propa. IIpu AawbHeummMx qoOaBKkax qpropa (12 yacrem) 
TepMHyecKoe pacliupeHve. YMeHBIUIaeTCH MO CpaBHeHHIo C PpaclIMpCHHeM 
ucxoqHoro cTekia. Temmepa-} 
Typa pasMATYeCHHA STHX CTEKOI 
pu qobOapke 3—9 acre Pro- 
pa HwxKe, a mpH oOaBKe 12 ya- 
cTeli (bTopa BbILLe TeMMepaTypbI | 
pasMArueHHA MCXOHOrO, He 
coyepxKanlero ropa crekujla. 

Harpes 70 780° creKou, co- 
epxKalux (TOP, BbISbIBAeT H3-! 
-MeHeHHe HX TepMHyeCKOrO pac- 
IUMpeHHA WM TeMIlepaTypbl pas- 
mMarueHua. Ha KpuHBbix paciiH- 
peHua HaOmojaioTtca meperHOzih 
pu Temmepatypax 200—220°,| 
IpuyeMm vem OoubuIe BBeeHO! 
cbTopa B cTeKJIO, Tem Oomee pe-| 
30K 9STOT MeperH6 (puc. 1). 
Kpuppie paclivpeHHa CTeKOJI 
MMeIOT BH, aHaslOrMuHbllt KpH- 
BOH pacliMpeHuaA YACTOTO KpH-4 
cTo6amuta ('). Sra aHnanoruad 
NOSBOIMa CqemaTb mpeqmoo- 
Puc. 2. JlIunelinoce pacmmpenue crekom cucTeMbl 2%KEHHE, YTO IPM TenOBOH 06-4 
ee Be ata aaa eee age: sade padoTKe JO BbICOKHX Temlepa~ 

5 bs 2 — 5 r iS os O° | 

Na,0-451Os- FE. TeiMleparypasdepasomal 780° typ (780°) PTOPcomep»K aly 

CTeKOJ MIpOwCXOAAT cTpykTyp-} 

Hbie H3Me€HeHHA, B pesyJIbTaTE 

KOTOPHIX BbIJeNAIOTCH KPHCTasbl KpucToOamuTa. [lopbuuenue TemnepaTypby 

pasMATYeHHA CBA3aHO, MOBHJHMOMYy, C TeM, 4YTO OJHOBpeMeHHO Cc KpucToba-} 
JIMTOM W3 OCHOBHOH MaccCbI CTeKIa BbI-eIAOTCA CTOPHALl HaTpuA. 

Takve H3MCHeHHA Ip TelmmOBol OOpa6oTKe MpOHcXoOAAT B cTeKax cucTe?) 
mbt Na,O—SiO,, cogepxamux Oonee 2 Monekya SiOz Ha 1 mMonexysry Na,O) 
pu BBegqenuu 6 yacret (ropa Ha 100 uacTeli crekna. Baegenue 6 uacteli @ropai 
B cTeksla, comepxKanue 2 Monekybt SiOz Ha 1 Monekysy Na,O, He BpisprBae?| 
H3MeHCHHU Up TemmoBpow OOpaboTKe (cM. puc. 2). 

Taku o6pasom, pv BBeweHuu propa (6 yacTel) UpOHcxoO_UT BbIeNeHHe KPI 
croOamutTa B cTeKjax cuctembI Na,O—SiO,, mexallux B TOM O6macTH quarpami| 
MbI COCTOAHMA, B KOTOPOH KpucToOamMT (TPUAMMHT) BbIAeIAeTCA B KayecTBe Hep jf 
BHUHOM KpMCTalMecKOH cas (*). i 

B crexax coctapa Na2O-2SiOz TombKO Ip BBeJeHHU OObWIMX KOMMUECTII 


| 
MTA, HOB SHAUHTeMbHO MCHbIICM KONMYECTBE, FEM B CTeKaX, CosepxKanUX |] 
uu 4 Momekyabt SiO, Ha 1 Momnexyay Na,O. 9To cpa3aHo, noBuyuMomy, ||| 
TeM, UTO IPH BBeAeHHM (propa B cTeKNa C OONBIIMM cosep2xKanuem wWeMOUHBI| 
OKHCJIOB MPOHCXOAMT BbIeweHHe (TOPUAOB MeTaJIOB, B pesysbTaTe eri 
OCHOBHOH cocraB creka OOoraljaeTca KpemHesemom. IIpu sBeyenuu 9—12 yacrell! 
(ropa crexo cocrapa Na,O-2S10, nepexoquT B nome JuarpamMbl cocrossl| 
HUA, Te NepBHYHOM KpucTanMueckol dasoli aABIAeTCA KpucTOOanuT (TpHAHI 


Y | 
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mut). I]pu renmoBoh o6pa6oTKe Takoro cTeKa Tak2Ke BBbIJeIAIOTCA STH 
KPHCTaJIJIBI. 

C wesbio CHcTeMaTHY¥eCKOrO HcceqoBAHUsA JelicrBuA TenOBOH OOpacboTKH 
Ha TEPMHMYeCKOe paclHpeHHe CTeKOJ, COsepKaHx Top, ObWIM MpoOBeseHbI 
OMBITbI WIA BbIACHeHHA BJIMAHHA: 1) Temnepatypbr AarpeBanua oOpa3ua; 
2) BpeMeHM BbIJepXKHBAHHA COpasia IPH 3aaHHOl Temmepatype; 3) cKOpocTH 
OxMaxKeHHA OOpasia. PesybraTbl NpeAcTaBenbi Ha puc. 3. M3 pucyHka BuJ- 
HO, UTO KpHBad O aHasOrM4dHa KpuBol 2. Ha KpupBoli 2 HMeetca JIMUIb Govee 
CHJIbHbIM odipeKT -KpucToOamuTa B uHTepBane 200—220°. HesnaunTenbupiii 
nepernO KpHBOH HaOoJaeTcA B UHTepBase 120—160° u Gonee 3ameTHbIit Mepern6 
TIPOHCXOAMT IIpH Temnepatypax , 
500 u 600°. ae al 

3 conocTaBleHi KpHBbIXx 
OM 8, A TAKKe KPHBbIX 2 H O 
BHAHO, 4TO pH VWIHTeIbHOM 
BbIJepXKHBAHHH OOpasla CHH- 
maeTcaA oddekT KpHcTobasuTa, 
a Temlepatypa pa3smMarueHua 
_cTekla mopbiuaetca. Kpusas 
pacwiMpenusa O aHaylorM4na KpH- 
Bol e. KpnBaa pacuupeHua 2 
peskO OTJHYaeTCH OT KPHBOH 
2’ —HeT adpdpekTa KpucTobamH- 


Ta H 3HAYHTCJIBHO HH*Ke TeM- 

TlepaTypbl paSMAruenHuA CTeKJIa. 
H3 mpupeyeHHbIx JaHHbIx 

cileqyeT, 4TO TemMnepaTypa 200 400 600 600° 

| UpeqBapHTeibHoH oOpadoTKn, 

» BpeMA BbIJepKKH pH sto Puc. 3. Buananne Tennosolt oOpasorKH Ha JIMHeliHoe 

TeMllepatype HM CKOpocTb ox- paclimMpenne crexma coctapa Na,O-3SiOs, c qobaBKol 


pareenna — dropcorepacauux S4g8°TCA PTopa a 460", suerrna 180 sae O 
CTEKOJI OKA3bIBAalOT PC3KOE BUIH- 2 4 e’— 780°, 6e3 BbIZepxKu; 2 — OxNAKMeHHe Ha ‘BO3- 
a AHHE Ha TEPMHYECKOE pacilui- Ayxe, 2’ — ae Cree OX aK ACHE ¢ SERS OAC NEM 
4 penne. Pasmune xoja Kpu- mMydesiem; bra: BbiepKKa 20 MuH.; e€ — 860°, 
€3 BbIep2xKKU 
BbIX PaCIWIHPeCHHA CTeKOJ CBA- 

| 3aHO C TeM, UTO, B 3aBHCHMO- 

@ CTH OT pe@XxKUMa TENJOBOH OOpaOOTKH, BbINeIAIOTCA Pa3/IMYHbIeC MpPOYKTbI 
_ KPHCTaJJIH3alHH KpPeMHe3eMa HW B pa3JIHYHbIX KkOMUecTBAaX. HarpeBaHne 
i dTopcosep*xalux cTekol JO Temnepatypb 860° HH ANMTeIbHOe BbIepxUBA- 
| Hue HX Mp TemnepaType 680—780° BbIsbIBaeT BBIJeJIeHHe KPHCTaJJIOB TpH- 
i Qumuta. Ha kpyBpix pacumpeHua O u é€ B OOnacTH Temnepatyp 120—160° 
| 3aMeTHO yBeJIHMYeHHe pacluHpeHHA, KOTOPOe MOXeT ObITb OTHECeHO K.a-, B-, y- 
@ Mpespamennam TpuyzuMuta. Bonee peskoe yBesMueHHe pacluiMpeHuA OOpasioB 
#} Tipu Temiepatype 600° cBa3aHO c TeM, 4TO pM STOH TeMMepaType NpoHcXo_UT 
“Tipeppamenue TpuyumMura B KpucToOanuT. JlanbHeuue OMbITHI NOATBepAMIH, 
YTO HarpeBaHve cTeKJa, cOjepxKallero KPHCTaJIbl TPHAHMUTA, UPHBOAMT K 
TipeppallenHvio MOceqHUX B KpuHcTOOamuT. KpuBaa pacuimpeHua cTekja mocwe 
BTOPHUYHOH TeNIOBOH OOpaboTKH pH Temnepatype 600° B TeyeHHe 4 yac. aHa- 
NOPHuHa KPHBOH pactmMpeHuA KpHcToOamuTa. 

[lpopeyeHHble HAMH MHKPOCKOMMYeCKHH HM PeHTTeHOCTPYKTYPHbIM aHasM3bl 
(bropcofepKaljux CTeKO NOKasasIM, YTO B CTeKMaX, B 83ABHCHMOCTH OT UX Tell- 
| MOBO O6pa6oTKH, BbIAeMAIOTCA PasJIMYHbIe MOAMPUKAMH KpeMHeseMa (TPHAUMHT, 
-} xkpucro6anut). Beyjenenue MpoxyKTOB KpHcTaMMsalHH KPeMHe3seMa B CTeKIAX 
4 BbISbIBaeT YBEIM4eHHe HX KOSPPUMMeHTa paclIMpeHHA, MOSTOMY B MIpOusBocTBe 
i) H3e0IMA U3 TaKHX CTCKOJI pacTpeCKMBaloTCA pH oTAKure. 

Bausune HoHoB (propa Ha CBOMCTBa CHJIMKATHBIX CTCKOJI MOXKHO OODACHHTD, 
MCXOJA U3 IpeMMOMO*KeHHA, UTO B CTeKMe JAHHbIe MOHbI CMOCOOHBI 3aMellaTb 
KHCIOpOR B TeTpassypax SiO,. SamemleHue ABYXBaJIeHTHBIX HOHOB KUuCIOpoa 
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OJHOBaICHTHbIMH HOHAMH (propa BbISbIBaeT OOpasOBaHHe y4aCTKOB pa3pbIXJICHHOH © 
CTpyKTYpbI cTeKsia (*): 


| | 
O O 
‘dames 
I 2 ga ah pk ge 
| 
O O 
| | 


Takoe pa3pbIxsleHve CTpyKTYpbI cTeKwa To WeHicTBHeM HeOOJIbIIAX o6a- 
BOK (ropa (3 uacTH) BbIsbIBaeT yBeMYeHHe ero TEPMHYeCKOrO paclIMpeHHA 
H MOHWKeHHe TeMiepatTypbI pasmargeHua. JlobaBku 6—12 yacreH propa pH- 
BOMAT K Cle OOJIbINCMY PaSPbIXJICHHIO CTPYKTYPbI CTeKsa, BCMeCTBHe Yero MIpo- 
HCXOJMT YBeJIMYeHHe MOBHXHOCTH HOHOB WH yMeHbINeHHe BASKOCTH pactlaBa, 
B pe3ybTaTe CO3aeTCH BOSMOKHOCTh JIA BbIeeHHA KpucTalImoB propufa 
Hatpua. IIpu stom TepMuyecKoe pacuiMpeHue CTeKa YMeHbIlaeTCA, a CTO TEM- 
nepaTypa pasMArueHua MOBbIMAeTCA, TAK Kak IIpeBasIMPYIOULMM (PaKTOPOM OKa- 
3bIBaeTCH BbIeIeCHHe KPHCTaWOB (PTOpufa HATPHA, UTO MpHBOAUT kK OOeHEHHIO 
OCHOBHOM MaCCbI CTeKJIa HOHAMH LeOUHBIX MeTa0B. IIpucyrcTBHe dTOpHAoB 
HaTpHA. B 3aLJIyiI€HHOM HaTPHeBO-CHJIMKATHOM CTeKJe NOATBepKAaeTcA JaH- 
HbIMH PeHTTeHOCTpyKTypHoro aHamu3a (7,°). : 

IIpu Tenmopol oOpaOoTKe cTekKJIa, MOBHAMMOMY, MIpOMCXOAUT paspyuleHHe 
YUAaCTKOB pa3spbIXJIGHHOH CTPYKTYpbI C BbIAeIeHHeM MIpOAyKTOB KPHCTasIM3a- 
WHA KpeMHeseMa HM (TOPHAOB TO cxeme 


| | 
O O 
| | 
—O—Si—F... Na—O—Si—O— ]| +NaF + SiO,. 
| — 
O O 
| | 


Ha ocHoBaHHH JaHHbIX TePMHMYeCKOrO pacilIMpeHHA, MHKpOCKOMMYeCKOrO H | 
PCHTreHOCTPYKTYPHOrO aHaJIH3a HaMH YCTaHOBJIeHO, YTO B CTeKaXx, cosepKa- | 
{MX HOHbI (Tropa, Mp TemOBO OOpadoTKe BbIAeAIOTCA MPOAYKTbI KPHCTaJIH= 
3alMH KpeMHeseMa. CuleqyeT OTMeTHTb, YTO Ha HHTCHCHBHOCTb 3TOTO mporecca 
OKaSbIBaeT BJIHAHHE COCTaB CTeKsa, ONPeAeAIOWIMH MOMOKeHHe ero Ha AMarpaM | 
Me COCTOAHHA COOTBeETCTBYIOULeH CHCTeMBI. 


JleHHHrpaycKHH TeXHOJIOrHYeCKHH HHCTHTYT Ilocrynuso 
uM. Jlencopeta 17 XI 1955 


UMTHPOBAHHAA JIMTEPATYPA 


LT. Bo Kyxomes, H. M. Hosmmexrmip EN Tep-MukadabauQ,| 
Moguukallud KpeMHesema B JMHaCce H HX KOJMYeCTBeEHHOe ONpegenenue, 1934. 2 7]. C. Be. 
I AHKHH, B. B. Jlanuu, H. A. Toponos, @n3uKo-xumuueckHe CHCTeMBI CHJH- } 
eae ean 1954, aT 8 A. Dietzel, Naturwiss., 6, 537 (1941). 4R. J] 

allow, G Lawson, J. Soc. Glass Techn., 36, 172, 266 (1952). ° Glass I 
34, 2, 82 (1953). ort memes || 
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Jloxkxaygn AKkagzemun HayK CCCP 
1956. Tom 108, M 6 


XHMHYECKAA TEXHOJIOTHA 


A. Jl. SABEXKHHCKHH, B. Bb. PATHHOB u T. H. POSEHBEPF 


O KPHCTAJIWJIH3AWMOHHOM MEXAHH3ME TBEPJIEHHS PHMCOBbIX 
BAKYUIWX BELLECTB 


(ITpedcmasaeno akademuxom IT, A. Pe6uxdepom 10 XII 1955) 


B HaCTOHAUIee BPeCMA CYULECTBYIOT JIBE TOUKH 3peHHH Ha MeXaHH3M TBEp jle- 
HHA BsPKYUINX BeLeCTB, B YaCTHOCTH rumca. CorsacHo nlepBou H3 HHX, Tpollecc 
TBepHeHHA PHICa MpOTeKaeT, B OCHOBHOM, B pe3yJlbTATe PaCTBOPeHHA NOJYBO,- 
HOTO cysbiata KaJIbBUHH HW BbIKPHCTaJIH30BbIBaHHA ABYrHApata H3 TWepecbl- 


ia “ 
uleHHOrO pacTBopa (',*). Ilo Bropof cxeme OCHOBHBIM H O683aTeIbHBIM 


ABIAeTCA THApaTauwuA MuHepasbHoro 
BAKYWero, B MaHHOM CJlyyae Tomy- en 
BOJHOrO rHulica, B TBepAOli case (°,4). §0 
Cnemyioujve JjaHHble yKa3bIBaloT 16° 
Ha MepBocTeneHHOe 3HaveHHe IIpo- Caso, 
I€CCOB PaCTBOPeHHA pH TBepJeHHH 60 12 
PHIICa, H, BOSMOXKHO, HEKOTOPEIX Ipy- 
THX MHHepaJIbHBIX BAMKYILHX: B 
1. CopnayeHHe BpeMeHH OKOHYa- © 4 
HHA «PHApaTalun» C BPeMeHeM OKOH- 
YaHHA KPHCTaJJIH3alHu PHuica, 1pak- 
THYeCKH [OJIHOCTbIO 3aKaHUHBAalO- 
muxca yepes 20—40 MuHH. Mocue es a 
3aTBOPeCHHA NOMyrHApata BooH, Ha 
ey eee yxasan O. B. Kynue- Puc. |. fWi3menenve KkonwentpauuH CaSO, 
Bat \(°): B pacTBOpe H KHHeTHKa TBepeHHA runca 
2. KoHueHTpalua lWepecbilleHis 
C pu pacTBopeHHH nosyBo,HOro 
cyibtpaTa KasibilMs OcTaeTCH B TeYeHHe HECKOJIbBKHX MHHYT MOCTOAHHOH HM CHH- 
2KaeTCA JO paBHOBeCHOH KOHMeHTpalHH Cy K MOMeHTY OKOHYAHHA YNpOveHHA 


at 


50 Mu. 


_Yrutica (cm. pue. 1). 


3. B ormmuve OT pe3ysIbTaTOB, YCTAHOBJICHHbIX B HCCIeOBAHHAX THApara- 
WMOHHOrO TBepseHHA WemMeHTa (°), HAMM He OOHAPyKeHbI JIA THMCa ABJIEHHA a}l- 
COpOUHOHHOrO JucHeprupoBaHHA (MenTH3alMu) B NpHCyTCTBHH MOBepXHOCTHO- 
AKTHBHBIX BellecTB. IIpu qo6aBmeHuH B BOAY 3aTBOPeHMA CyJIb(PUTHO-CHMpPTO- 
Boli Gapfbl B KOMYecTBaX oT 0,05 Jo 2% (Kk Becy rHlca) BPeMs OT 3aTBOpeHHA 
JO OKOHYAHHA KPUCTasIM3alMH MOHOTOHHO BO3pacTaeT, NpH STOM MpOuHOCThb 
THMCOBbIX OTJHBOK YyMeHbiuaeTca (cM. TaOm. 1). 

4. Bonpuiad cKopocth pacrsopeHus CaSO,-0,5H,O, o6ecmeunBaionjas ne- 
pexoy 9TOTO COeAMHEHHA Yepe3s pacTBop B TeyeHHe 20—40 MuH. (BpeMA WO OKOH- 
yaHHA KpHcTaJH3alun). 

YxasanHad MpoqomKuTembHOCTb Tpowecca KpucTaliMsayuu Tpeoyer, 
YTOOBI CKOPOCTb paCTBOpeHHA THICOBbIX BsKYUIMX  BeleCTB Oblia: 
g=0,9—1,2 r/n-cek (pH BOfO-rvlicoBOM OTHOIMeHHH =~ 0,6). OkcnepHmen- 
TAaNIbHO Mbl Halu jinx WOMyruyApaTa CTaHapTHoro rpaHyJIOMeTpHyecKoro 
cocrapa B Tex Ke ycoBuax g>1,3 r/n-cex. Pacuer mo usBecTHOH opmysie: 


ING 
x~ 8 (1) 
41137 


gG=D 


oKasbipaeT, YTO HeOOXOJMMaA ‘CKOPOCTh pacTBOpeHua oOecmeyMBaeTCA MpH 
r=3—5 v. B npupeqeHHom ypaBHeHul Dyunc = 0,78-10°-3cm?/muu (*), AC= 
5 r/n CaSO, (AC Haxoqumocb c yaeTOM HOHHOM cwHubl). 

Hanmuve B MCCJICAYeMbIX BAXKYUIMX BeleCTBaX JOCTATOUHOTO KOJIMYeCTBA 
3epeH c paquycom r= 3—5yp. ycTaHOBseHO Ip MOMONIH CeMMeHTOMETpHTe- 


CKOTO aHaJIH3a. 
Ta6Oauna 1 


Vsmenenve cpoKoB TBepJeHHA HM NpouHOcTH THMca B 3aBHCHMOCTH 
OT KOHICHTpalHu Cy JbQUTHO-cnMpTOBOK OapAbl 


IIpounoctb Ha “3rH6, KI /cm? 


Bpema go Kona |BPEMaA Ho KonMa 


KongeHTpaHa, cTaswIu3a- 
% peers ee Ae Pe B MOMeHT tT, |[PH nae 
0,00 10,0 “Le ee S200) sO) 
0,05 ADO) 20,0 29,9 01,0 
(0) ls 412i — 28,5 00,0 
0,50 17,95 2220 26,0 47,9 
1,00 19,5 26,0 2259 4350) 
2,00 20,0 32,9 220) 41,0 


[[papusibHOCTb HCHOsJb3yeMbIX HaMH BSrIAOB NOTBepwKaeTCA BO3MOXK- 
HOCTbIO OMMCaHHA Mpolecca TBepeHHA THMCOBbIX BAIKYUIMX BeMLeCTB KHHETH- 
YeCKMMH YpaBHeHHAMH, BbIBeCHHBIMH JIA KPHCTaJJIM3alHH U3 KAKOM Pasbl. 

A. H. Kommoropos (8) jaeT qua 
9TOrO cilyuad culeqyiomlee ypaBHenHe 
(IIpH YCJIOBHH, YTO CKOPOCTb 3apoxK- 
CHUA WeHTPOB HM JIMHeHHaA CKOPOCTb 
4 poOcTa KpHCTaJIJIOB OCTaIOTCH BCe Bpe- 
\ Ms TIOCTOMHHBIMH, IpHYeM KpUcTaJ- 


- . Jibl pacTyT C OAMHAKOBOH CKOPOCTbIO 

} ; 10 BCeEM HallpaBJIeHHAM, COXpaHAA 
Nes yf HO MOMeHTAa COMNpHKOCHOBeHHA C Apy- 
Sy 5 THMH KpHcTaslmamMu . ccbepHuecKy1o 

: (popmy): 

e _ nests ) 
3 

92 me Via g Vee > ke 

7 og? 

; rye Va) —o0beM BCM®, 3aKPHCTaJIM- 


g2 6 06 08 10 3OBaBlUMca 3a ft cex.; V,—BcmM?, 
HavaJIbHbIi OObeM; N—BceKk -!cm 3,— 


F BEpOATHOCTb OOpasoBaHHa €HTpa 
Puc. 2. BespasMepHand KHHeTHUeCCKad .KPHBaA P P Spi 


3 Ss 
H3MCHCHHA 3AKPHCTa/IM30BaBleroca OObema; KpHctaimsalud B 1 cM Hea 
a — o-lomyruspar cyabpara Kambuua; 6 —7o  CTaJIM30BaBluerocs OObema 3a | ceK.; 
xe+0,4% CCb; ¢—tTo xe+0,5 mon/a NaCl ¢—B cM/ceK, mHHeHHaa CKOPOCTb 
ed ®-nlomyruapat aan d—To %e pocra KpucTaos; t —B ceK., Bpe- 
(Keune); ¢ — To xe (o6pasen 1); 9¢ — TO Ke es KDYCTAMNSALU, 


(o6pa3en, 2); 3 — ruc 2%KKeHHbIM MOJIOTHIH 
(e, x u 3 — Pumnes) H3 puc. 2 BuqHO, 4TO 9KcHepH- 


MeHTaJIbHbIe JaHHble —Hatld U Apy- 

rux apropos (4,°,1°) xopomo ykua- 
AbIBAIOTCA Ha Oe3pa3MePHy!o KHHETHYeCKY!O KPHBYIO, NOCTPOeHHy!o NO ypaB- 
HeHuIO (2). 

To OOcTOATeEIbCTBO, YTO Pe3yYIbTATLI UCHbITAHUM TOUHO ONMCHIBAIOTCA KHHe- 
THYCCKHM yYpaBHeHHeM, MO3BOJIAeT aTb CTPOroe KOJMYeCTBEHHOe OGOCHOBaHHe 
MpOTeKalouluM IpoweccaM, a Tak»%ke OOBeCKTHBHO ONpeseATb BarkHeluMe T0- 
Ka3aTeJIM THICOBbIX BAXKYULAX BeINeCTB. 

Tak, alimpokcumupyA KpuByio (puc. 2), ymaerca c OcTaTOUHbIM npuo6u- 
%KEHHEM AHAJIMTHYCCKHM MYTeM HaliTH Hayao HM KOHEIL CXBaTbIBaHHA, 3Haa 
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TOJIbKO ¢, —BPeMA JO IpakTHYeCKH MOMHOrO OKOHUAHHA KpHCTawiM3ayuH (mpA 
stom V/V, = 0,97--99). Moment BpeMeHH fy JIeErKO OMpeyeAeTCA H3 JaHHBIX 10 
SK3OTEPMHH, OOBEMHbIM H3MeHEHHAM PHlica Hu pyrumu cmoco6amu. 
CraTuctuyeckoH o6pa6orkoli MarepwaioB MCHbITaHUH Sompmoro KomMYeCT- 
Ba OOpasioB rulca HaMH yCTaHOBJIeHO, YTO Hayao H KOH@I] CXBaTbIBaHHA, ¢t, 
t, © TOUHOCTHIO JO 8% paBHbI, COOTBeTCTBEHHO, 0,34, a7 0,45#. 
SHayeHHA KpUCTasIM3alMOHHOrO TlapamMetpa nc* MoryT ObITb OnpeyeseHbl 


H3 YpaBHeHHaA: 
Ve eb. Tenc3t4 


rpapuyeckH, a TakxKe H3 (OpMyyIbI: 


£ (0,99) =. (4) 


Vines 


B paMkax pasBuBaeMbIX Mpe{CTaBeHHi MOXKHO OODACHHTD (akT sameuie- 
HHA CKOPOCTH TBepeHHA THNCa NpH NOBbIWeHHH Temlepatypbl or 40 yo 70° 
("), cBa3aB ero C yMeHbINeHHeM KOHIEHTPalHH MepecbieHus, co3qaBaemoro 

-TIOJIYBOAHBIM CYyJIb(aTOM KaJIblUHA; IPH STOM CHWKaeTCA WH 3HaYeHHe N, ABJA- 
rouleroca (yHKUHel OT KoappuUMeHTa NepecbiujeHua C/Cy, u WHHeHHAaA CKOPOCTb 
pocTa KPHCTaJIJIOB, 3aBHCAlad OT pasHOcTH KkOHUeHTpaunli AC=C—C). 


Cc 
C yueToM H3MeHeHHA Ing u AC yyaeTca KOMMYeCTBEHHO ONMCaTb yCKops- 
0 


follee H 3aMejIalomlee JeHCTBHeE OOaBOK 9SJIEKTPOJIHTOB. 

CieqoBaTeIbHO, MpeCTaBsIAeTCA BO3MOXKHbIM OMCHHTb BJIMAHWE pasJIMUHbIX 
(paKTOPOB Ha CKOPOCTH KPHCTaJIH3alHH HM YIPOVeHHA HM YUpaBJATbh WpoweccaMu 
TBepyeHHa runca. 


Bcecor3Hbli rocyapcTBeHHBblit Ilocrynuso 
HaYUHO-HCCIEMOBATeIbCKUM HHCTHTYT 8) Xd) 1955 
?KeNeSOOeTOHHEIX H3AeIHH WH HepyAHbIX MaTepHasoB 
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Jloknagn Akagemun Hayk CCCP 
1956. Tom 108, NM 6 


TrEOJOTHA 
P. fr. TAPEWKHH u ©. H. HEMKOB 


HOBbIN BbIXOJ) HYMMYJIMTOBDbIX CJIOEB B CEBEPHOM MIPHAPAJIbE 
(ITpedcmasaeno akademuxom H.C. Ilamexuam 3 I 1956) 


A. JI. S{uumu B Monorpadun (7) npuBes cxemy Maleoreorpadpun nepBoii no010- 
BHHbI TacapaHCKorO Beka, Ha KOTOpOl us0Opa3sun palion AnaryscKoro Opa- 
XHaHTHKJIMHAbHOrO NOAHATHA K CeBepy OT 3aIMBa Tue-Oac Kak MecTo mpe- 
NosaraeMoro pacipocTpaHeHusA HYMMYVJIHTOBOM (palHH OCHOBaHHA TacapaHcKoli 
CBHTbI 90LeHa. OHaKO OTJO*KeHHH, COepKallluX HYMMYJIHTbI, OH 3y[ecb He 
OOHapyXHI WU CUHTAa, YTO OHH HE BLIXOAAT Ha MOBePXHOCTb, TaK KaK M10 JaH- 
HBIM IIPeQUIECTBYIOWIMX TeOJOrHYeCKHX CbeMOK cBOAq Awmary3cKoro NOAHATHS 
TIPCACTaBJIAJICA CJIOAKCHHbIM TVIMHaMH BePXOB TacapaHCKOH cBuTbI. JleTom 
1954 r. P. T. Papeuxui, O. A. Ky3pmuna u B. K. Maxapos B sagpe Ana- 
ry3cKoro OpaXHaHTHKJHHaNbHOTO TOAHATHA OOHAPYXHJIH HOBbIIi BbIXO] KOH- 
THHEHTAJIBHBIX MEJIOBbIX OTJIOXAKEHHIi, Ha KOHTAKT€ KOTOPbIX C OTJOXKeHHAMH 
TlaseoreHa {CHCTBHTeIbHO OKa3aJIHCb pa3BHTbl CJIOH, COepxKaulwe HYMMy- 
JIMTBI. 

Asary3ckKoe NOJHATHe pacmouox*KeHo B 95 KM toxKHee cr. Uenkap Open6ypr- 
CKOH #&. J. (cM. puc. 1). Ota crpykTypa mpeycTaBsaeT cOoOoH OHO M3 HaH- 
Ooulee Pe3KO BbIPaxXKeHHbIX NOAHATHH PKaKcblOyTalicKOH AHTHKJIHHaIH, BXO]A- 
me B KysjaHqWHCKylo aHTHKJIMHaJIbHy!o 30HY (°). 

B 2 km cepepuee ropp! )Kakcpl-OyTam B aqpe Anary3cKolH OpaxHaHTHKJIMHa- 
_ MM BbIXOAT Ha NOBEPXHOCTb KOHTHHCHTAJIbHbIe Me€CUaHO-FIMHHCTHIe OTJORKCHHA 
MeJia, IpOTArHBalomlHecsa Jlaslee K ceBepy Ha 12,5 KM. 

BoctouHoe KpblMwi0 TOJHATHA HapymeHO KpynHbiM 7KepsieneccKHM pa3- 
sioMoM. Kpome Toro, 3}@cb HMeeTCH HECKOJIbKO HeOOJIbUIMX Pa3pbIBOB, HAYUIUX 
MOUTH MapasebHO OCHOBHOMYy pa3smaomy. Ilo 9THM HapylieHHAM, HMEIOLLuM, 
Kak u KepmenecckHii pa3I0oM, XapakTep HaJBHTOB HJIM KpyTbIX B3OpOcoB, Me- 
JIOBbIE OTJIOXKCHHA CerKa HaJBHHYTbI B BOCTOUHOM HalipaBJIeHHH Ha IJIMHbI 
TacapaHCKOH CBHTHI. 

C cepepa UM 3alajyja Ha KOHTaKTe MeJIOBLIX H 3OICHOBBIX OTIO%KeHHH HaOJO- 
jaeTCA UeTKO BbIPaxKeHHaA CTPyKTYpHad rpAAKa WMpHHOH Jo 50 M, OOpasoBaH- 
Has (OC(pOpHTOBbIM CJIOeM H HYMMYJIMTOBLIM H3BecTHAKOM. Ilopogbl, cmarato- 
uve TpAAKY, Wagar Ha 3anaq noq HeOonbumMMN yriamu B 1—3° u orpyxKa- 
1OTCH MO MOMHY1O TOMULY 3esIeHOBAaTO-CepbIX ONOKOBHAHbIX ruinH. PocopuTo- 
BbIii CIO H HYMMYJIHTOBbIIi H3BeCTHAK 3aJleraioT B OCHOBaHHH TacapaHcKolt 
CBHTbI pe3KO HecorsacHO H TpaHCrpeCCHBHO Ha NMOACTHMAIOWUX MEJIOBbIX OT- 
HOXKECHUAX IpeAMOIOKUTEMbHO TYPOHCKOrO HW asbOCKOrO BO3pacToB. 

PociopuToBblit CO COCTOHT H3 XOpOWO OKaTaHHOM raJibKH (poc(popuTos,, 
CI[EMCHTHPOBaHHbIX 3€JICHOBATO-CepbIM aJIeEBPHTOM HM NecuaHHCTOH TIMHOH. 
B Hem BcTpeyaetca OOMbIIOe KOMMYECTBO CPOCPOPHTHSHPOBAHHbIX Aep pasin4- 
HbIX TeeuHMOy, Hu racrporoy, crBopKH Liostrea reussi Netsch., doctbopuTusu- 
POBaHHbIe POCTpPbI OeJIEMHHTEJII, HIJIbI MOPCKUX exell, 3yObl akya (cpequ m0- 
CJIe@][HUX, IOBHMMOMY, HMeIOoTCAH 3YObI 3OMeHOBOTO pola Carcharodon). Momr- 
HOCTb (pocpopHToBoro co” 0,35 M. 

Uckonaemaa cbayHa KpymHpix cbopamunndep, mpeycraBsennast HYMMYJIH- 
TaMH H Op6HTOHaMH, BCTpeyaeTCA BHYTPH (pOctpOpHTOBOTO COA B BUE OTMeNb- 
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HbIX P@KOBHHOK, a TakxKe B BUJe KeIBaKOB HYMMYJIMTOBOrG A3BeCTHAKA 
Mecramu bile ocpopHTOBoro culoA HabsOMaeTCA HeOOMbUIOH CON H3Be 
cTHaka (MoulHocTbIO oO 0,5 M) c KpynHbimH cbopamunudepamu. B 9TOM H3Be 


CTHAKE OOBIYHO PaCCeAHbI peKHe MEIKE rabKU (ocpopHTos. 
: \ 


59 60 


_—— + om + 


aHMmuUKAUHAAb 


pee: 


o3.Kouxapami 


ee 


46 


non eee) ACEO ay 


Macuwta6 
15 10) 15 30 45 60 km 
| Saisec es SS, 


Puc. 1. Cxema pacnosoxKeHua BEIXOJOB HYMMYJIMTOBBIX C/10eB B CeBepHom IIpuapaibe. a — ocn 
aHTHKJIMHaeh; 6 — MecTOHaxOxKeHHe HYMMYJIMTOBOH (ayn; J — panou mbica Ms3enypl 
? 

2 — Oanka Ax-kyypfan, 3— AnaryscKkoe noguaTue (HoBsrit BBIXO/1) 


Kpynuple dopamuuudepb! Obl coOpaHbl B NATH MyHKTax. B usyyeHHBI 
oOpasiax M3 (bocopuToBOrO CNOA ObIIH OMpeeeHb! ceqyroue Bub: Num: 
mulites murchisoni Brunner, N. irregularis Deshayes, N. ex gr. bolcensi: 
Munier-Chalmas, N. sp., Operculina ammonea_ Leymerie, Discocycliné 
archiaci (Schlumberger), D. pratti (Michelin), D. sella (d’Archiac), D. num: 
mulitica (Gtimbel), Actinocyclina patellaris (Schlotheim), A. ex gr. prae- 
radians H. Douvillé. 
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| 8B uspecrusake Bbnue cbocibopHToBorO cw10M OBIT OOHAPy2XKeHbI B OOJIbILIOM KO- 
wmecTBe OpOuToUAbI H3 poga Discocyclina u MenKne Heompeyemumble HYMMYy- 
JIMTHI. 

_ Taku 06pasom, cpeyu KpymHbIx (opamunudep OOHapy2x*eHbI MpeycraBuresi 
cemelicts Nummulitidae u Orbitoidae. Hymmyautuyp IIp@ACTaBJeHbl poyamu 
Nummulites (Gonpuioe uncno 9K3eMILIApOB) H Operculina (equHnuHBbIe 9K3eM- 
MIApbI); OpOutouyzLt — pogamu Discocyclina u Asterocyclina’ (HeckobKO 9K- 
3€MIVJIAPOB). 

BufoBol cocraB yKa3aHHbIX pOJOB Malo pasHOoOpasen. Pox Nummulites 
Tipeyctapmenh 4 sBuyamu: N. murchisoni Brunner B 6ombuiomM KomMuecTBe; 
N. irregularis Deshayes HeckombKo sK3emnasapony N. ex gr. bolcensis Munier 
Chalmas 2 9k3.; Mekue nymMyautst N. sp. —equHHuHble 9K3eMIVIApEI. 

Pog Operculina mpeycrapnen eqMHu4HEIMH KpynupIMu O. ammonea Ley- 
merie. 

— Pog Discocyclina npegcrapnen 4 sugamu: D. archiaci (Schlumb.) B 6omb- 
mioM KOmHYecTBe; D. pratti (Mich.), D. sella (d’Arch.) u D. nummulitica (Giim- 
bel) — equnnunple 9k3eMMIApBI. 

Pox Actinocyclina mpeycraBmeH HecKOnbKMMH 9K3emMMIApamu A. patel- 
laris (Schloth.) u equnnmunpmn A. ex gr. praeradians H. Douvillé. 

IIpuseyenublit KOMIIeKC KpYHHbIX (popaMHMHMpep MOsBONAeT CeaTb cwe- 
AYOuve BbIBO]EI: 

1. Cpequ HyMMysINTOB HavOosee yacTo BcTpeyaiorca N. murchisoni Brunn. 
MB MeHbIUeM KouMYecTBe N. irregularis Desh. O6a Buya xapakTepHbI WIA cpel- 
Hero 3901eHa, HO H3pe{Ka BCTpeualoTca B CaMbIX BepXaX HM2KHero 30eHa (7). 

Operculina ammonea Leym. xapakTepHa JWI HMKHErO HU CpeHero 30lIe- 
‘Ha (3). 

2. Komnmekc oOpOvTOMJOB XapakTepH3yeTCH HasIMUHeM BHOB, MOsb3yt0- 
IJAXCA JOBOJbHO WIMPOKHM BepTHKaJIbHbIM pacipocTpaHeHveM B 9OlleHe; 109- 
‘TOMY HX CTpaTurpaduyeckan WeHHOCTb CpaBHUTesIbHO HeBemwuKa. V3 Hux D. 
sarchiaci (Schlumb.) 4 D. nummulitica (Giimbel) pcrpeyarorca Bo Bcem 90LeHe, 
‘HO Ooulee XapaKTepHbI JIA HMKHErO HM CpeqHero 3oueHa. Actinocyclina patella- 
tis'(Schloth.) u A. praeradians H. Douv. pcrpeyatorea riaBHbIM O6pa3oM B cpej- 
‘Hem 30ueHe, a D. sella (d’Arch.) — kak B cpeqHeM, Tak H B BepXHeM 901/eHe. 

3. TakuM o6pa30M, 10 cBOeMy XapakTepy H BHJOBOMY COCTaBYy KOMIIJIe€KC 
KpYyNHbIx (popaMHHHdep OTBeYaeT CaMbIM HH3aM CpeHero 9OleHa, JeKAaWlHM y 
TpaHuUbl C HWKHHM 3JOLMeHOM. 

JaHHble, WoulyYeHHbIe He [aBHO Ip H3yYeHH HYMMYJIMTOB (OCPOpHTOBOLO CIIOA 
6amku Axk-kyypjaH B CepepHoom [Ipuapamse (B 115 Km ceBepo-BocTouHee KaKkcbl- 
OyTaulcKOl aHTHKIMHAaJM), TaKXKe CBHACTEMBCTBYIOT O TOM, 4TO cboctpOpHTOBEIi 
lol OCHOBaHHA TacapaHCKOH CBHTbI COOTBeTCTByeT rpaHule MexKAy HHKHHM 
H CpeHHM 30LeHOM. 


VMucrutyT reomoruuecKHx HayK Ilocrynusto 
Axkajemuu HayxK CCCP 29 XII 1955 
MockoBcKHl reoJIOro-pasBeQOUHbI WMHCTHTYT 
uM. C. OpmKoHHKHA38e 


UMTHPOBAHHAA JIUTEPATYPA 


| 1T, HW. Hemxos, JAH, 97, Ne5 (1954). 2 A. JI. Aumuu, Teonorna Cepepxoro 
Tipuapanpa, 1953. 
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Jlokxagyn AKayeMunm Hayk CeeP 
1956. Tom 108, Ne 6 


dts rEOJOrH 
b. 1. KPOTOB u T. H. 30TOBA 


K BONPOCY O 3AKOHOMEPHOCTAX PASMEMLEHHA 
MECTOPO)KEHHWH BOKCHTOB HA YPAJIE 


(I1pedcmasneno axademuxom A. I. Bemexmunoim 12 I 1956) 


Kak H3BeCTHO, ypasibCkHe MeCTOpOxKeHHA OOKCHTOB TO BpeMeHH CBOEI 
oOpa3s0BaHHA OTHOCATCH K JBYM MepHoqaM reosoruyeckol ucTopun Ypaun 
1) oHa uacTb MecTopoxJeHHH BOSHHKJa BO BpeMaA (OpMupoBaHUA xpeOTa 
YpanpceKolt reocuHkHHau, 2) ApyraX OOpasoBaacb Nocse OKOHYAHHA CO} 
MHpOBaHHA xpeOTa, IPH ero MpOOJKHTEIbHOM BbIBETPHBaHHH. Mecropoxy 
HHUA NepBoli Ppylilibl NOABHJIMCb B AeBOHCKYy!0 9N0Xy (B TeYeHHE SieMbCKOr’ 
*%KUBETCKOrO H (paHcKoro BeKOB), TOrqa KaK MeCTOpOKJeHHA BTOPOM Tpynu 
OTHOCATCH K HHXKHEMY Mey (YaCTbIO K asIbOy, WacTbIO K asbO-ceHomaHy)(® 

Hecmotpa Ha HasMuHe OombUIOrO YHCIa paOOT, NOCBAIeCHHbIX H3y4eHH: 
MeCTOPORAeHH OOKCHTOB OGeHX Tpynl, NO CHX NOp He NOABHMOCb eme O6ot 
Il€HHH, OCBelalOWlMX 3aKOHOMePHOCTH HX BO3HHKHOBeHHA HW pasMelleHHs. 
HacToslleH CcTaTbe JlemaeTCA MOMbITKA peliIeHHA JaHHOH TpoOOeMbI B TepBo 
npHOMKeHHH. 

B pocTouHol uacTH BOocTOUHOrTO ckKsIOHa CpeyHero Ypasia HMeIOTCA Ké 
JI@BOHCKHe, Tak H HH2KHEMeJOBbIe MeCTOpOxKAeHHA OoKcuToB. Ilepppie mpl 
ypoueHbl K aHTHKJIMHaJIAM. 

Vcaxosckas (HwkHeCHHAYHXHHCKad) AHTHKJIMHaJb, MpOTATHBaIOWlanca ¢ 
c. Cyxou Jlor Ha tor yepes Eropmmuyo, mpeycTaBmena 93dbewbCKHMH H3BeC’ 
HAKaMH WM BYJIKaHOreHHbIMH opoyamH. Mcakopckas aHTHKJIMHaJlb B pallor 
noc. Apamamesckoro Ha p. Pex o6pa30BaHa Je@BOHCKHMH BYJIKAHOreHHBIM 
nopogamu (De2+3) H H3BECTHAKAMH 2KHBETCKOPO H dlidesbCKOrO APYCOB HW HHA 
Hero JepoHa. B HcakospcKoH aHTHKHHaIH, B OKpecTHOcTAX J. KocuKosol 
OTKPbITO MECTOPOXKAeHHe MH3ONHTOBLIX OOKCHTOB. BOKCHTbI MPHypOUeHbI K 3% 
Maj\HOMYy KpblIy AHTHKJIMHAJIM HW NePpeKPbIBAaIOTCA 2KHBETCKHMH H3BeCTHAKAMI 
Ha cepepHom npoyqomxenun Mcakopckol aHTHKIHHaIM, B palione Huxue 
CHHAWHXK, Cpe eBOHCKHX TOPO HalieHbl HHXKHeJEBOHCKHeE HW3BeECTHAKI 
CMCHSIOUMECA BbILNe OCHOBHBIMH BYJIKaHOreHHbIMH TOpogqamu D*%. Mectamu 


STO AHTHK IMAM BCTpewaloTca diidpebCKHe H3BECTHAKH. CepepnHee, Ha p. Myre 
y loc. Kamenb, J€BOHCKHe OTOXKCHHA MWpeACTAaBMeHbI KPCMHUCTHIMH Canam 
(qD.+3), AHa6as0BbIMH NOpPupuTaMu, ux Tydpamu, ambOuTodupamu (pDe+s3 

B KapcToBblx yrulyONeHHAX Ha HWKHeeEBOHCKUX M38BecTHAKaX OKONO Hux 
HeH Cunaunxu u 61u3 4. Ka6axosoi na Helipe nonayalorca O6JIOMKH «M301 
TOBbIX» OOKCHTOB. Kpome Toro, OOOMKH GOOKCHTOB HaxOJATCH B aJIJIOBY 
p. Ananauxu (uuxe y. B. Ananauxu) u B pycne p. UepnymKu, npuTor 
p. Hefisnr, p. Myras, nputoxa p. Tarua, 613 4. KamenbBpycae p. Pex, Oar 
A. Tadopp u 4. KocuKkosok, 613 03. Monoraeso, B pycne p. Wlakum u 6nt 
a. Jteeson, 

HKHeMeJIOBbIe MECTOPOARAeHUA GOOKCHTOB COCpeOTOUEHbI Ha BOCTOUHO 
ckoHe Cpequero uv IOxnoro Ypasa B npexenax Nomocbi, 3anaqHoll rpaHHue 
KOTOpOrO sBUAeTCA MpHOMsHTenbHO Menko3zeposckas (IlokposcKas) anTukJ 
HaJIb, MPOXOJsllas HECKOJIbKO sanaquee Mcaxoscxol. Bocrounan rpaHHt 
3TOH TMOJIOCbI HEM3BECTHA, TaK KaK 3][€Cb MECTOPOXKCHUA CKPbIBAIOTCA MIC 
MOKPOBOM Me30KaHHO3om. 

Bee 9TH HaxoAKH OOKCHTA PaciONOKEHbI B CHHKJIMHANbHBIX 30HaX Ha KDE 
JIbAX AHTHKJMHAeH, CJIOXKCHHbIX BYJIKAHOPeCHHO-OCaQOYUHBIMH TlOpoyaMu CHIE 
pa HM JeBoHa, H Ha NepeKpbIBalOUlMX HX HWKHEKAMCHHOYFOMbHBIX OTIOXK 
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i Uactp HH*KHEMEVIOBbIX Me€CTOPO*KeCHHH oOpa30Baacb B KapCTOBbIX 
yrIYOJICHHAX B H3BECTHAKAX HH KHETO KapOoua, SdHOJIHCHHBIX JI@JIKOBHeM 


TpaBaAHcKoe 
r ] 11 CesepxHoe m-ue 
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ae 
Zp Konwenan 


i ge) 
COKOAOBCKOe H-UC 
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; : “| : \ Y ¥ & OduncKoe! 
Koo o Sey \ Aes G10. 0dunckoe 

-- .3, BopucoscKoe qe: BopucoécKkoe 


Vv 
v 6 fe Ba v \ ’ Jae 
ee Oe: Tupogosckoe . _ YHnosnnn GP 


Vv 
M Fue. = 


Puc. 1. Cxemarnueckas Kapta TekToun¥ecKoro crpoenua KamencKxoro paliona u pacmpefenenue 
OOKCHTOBHIX MecTopoxenHi. a — MecTopoxkyenna OoKcntos. 1 — Kap6ou, 2 — neBou 


MecropoxwxyeHHa pacnomaratwrca Bcerja BOJM3H aHTHKIMHaseli, cm0xKeH- 
HbIX J@BOHCKHMH BYyJIKAHOreHHBIMH MOpoyamu. J[pyrad yacTb HX MpeycTaBsserT 
COOOH JeIOBHAJIbHbIC HaKOMICHHA OOJIOMKOB JaTepHTHOM KOpbI BbIBeTPHBaHHA 
_B oBparaxX Ha CKJIOHaX aHTHKIMHAaeH, COXKEHHBIX JCBOHCKHMH NOpdPupuTamH, 
4X Tydamu 4 ocaqOuHbIMu Nopogamu Jesona. Jlemosnaibuble HaKOMeHAA MO03]- 
Hee ObIJIM MOKPbITbI O3EPHO-OOJOTHIMH OTJOXKCHHAMH HW MOABeprasiHCb HEKOTO- 
_ pbIM H3MeHeHHAM. 
| THOHUHBIMH IIpHMepaMH HepBol rpynmbl MecTopoxAeHHH aBsasatoTtca [lupo- 
_rospckoe HW BowiKopcKoe MecTopoxKyeHHa Kamenckoro patioua (puc. 1), a BTo- 
_ poh — Kosueyanuckoe u CokoslopcKoe MecTopoxKyeHHa (TaM xe). 
MectopoxeHuaA KapcToBoro THIIa H3BeCTHbI B AamaeBcKOM palioHe y 3a- 
maquow rpanuybl AnanaescKoli CHHKIMHaIM Ha BOCTOUHOM Kpbie MenKko- 
— 3eposcKko-Iloxposckoli aHTHKIMHasIM (B palione YW. SbIpAHOBCKOM) M y 3anay- 
Horo kKpbltia HwxnecnHaunxuHcKo-McakopcKol aHTHKJIHHaJIM, KpOMe Toro, 
y BocTouHoro Kpbisia AnamaescKol CHHKIMHamH BONM3H rT. AnanaescKa (Borysb- 
ckKoe MecTopoxkjeHue) uv y noc. Hwxueli Cansunxu (puc. 2). 
 B Kamencxom patione MecTopoxkeHHa KapCTOBOrO THIIa Oolee MHOrOUHc- 
JICHHbI: OHH BCTPevaloTCA Ha 3allayHOM HM BOCTOUHOM ckKIOHaX KosmakoBcKo- 
Bapa6anoscKolt auTukauuanu. Ha 3anaHoM cKOHe B Hpegenax KameHcKoii 
CHHKIMHaIH Haxogatca JIImporoscKoe, [loracxyescKoe, Hosoe mectopoxye- 
HMA, a Ha 3allaqHOM kpbluie BowkKoBcKol OpaxucHHKIMHAaIM BTOpOrO NopAAKa 
u3pectubl BowKoBcKoe 4 TpaBaHcKoe MecTopoxyenua. Ha samaqHoM kpbiue 
UepnockyToBckoli CHHKIHHaIH pacmosoxwenb! MonactsipcKoe u TayurkaHosc- 
Koe MecTopoxKyenuA (puc. 1). 

MecropoxkeHua JesOBHaIbHOrO THA B ApeBHHX OBparaxX UpeACTaBMeHbI 
Ha 3anaqHom Kpbime KomyeqaucKo-Coxonoscko-Bopucopckol aHTHKJIHHAaJIH, 
B BocTouHOH yacrH UepHockyTosckol cuHksmuHamn. Jlyuuime IpuMepbl 9Toro 
Tuna mpeycrapiaiwT KomueyancKoe, CoKkos0BcKoe, OyuncKkoe, BypHuuckoe 
u BopvcopcKoe MecTopoxwKeHHs. 
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O6pa30BaHHe MecTopoxKqeHHi IIpHypowuBaerca K 9TOxe cmaOpix TeKTOHE 
YeCKHX IBWKeHMM Mocde MpOOMKUTeEMbHOTO MepwOa TEKTOBUYECKOTO NOKO# 
B/KOHUe IOpbl H Hayane Mesa, 
Kora aNTHKIMHaIH ObWIM T0- 
KpPBITbI JaTepHTHOL KOpOM BBbIBe- 
TpuBaHua. Bo speMaA HavaBmierocs 
TlOJ/beMa B. HHX BO3HHKJIM OBparH, 
3aNOJIHABIIHeECA JCJIIOBHeEM KOPBI, 
a Ip nocueqyIoujemM OlyckaHun 
OOpa3s0BaJHcb O3epa, BOJbI KOTO- 
PbIX MNOKPpbIJIM' 3aMOHeHHbIe Je- 
JKOBHeM OBparH. []pu 9TOM OT KO- 
pbl BbIBETPHBaHHA | COXpaHHJINCh 
JIMIlb CaMble HH2KHHe TOpH3OHTbI 
(1,°).Caa6ble TEKTOHHYeCKHe KOUIe- 
OaHHa B epvo asbO0a u ambo- 
CeHOMaHa CMeHHJIMCb ONYCKaHHeM,| 
3aBeplIMBIIMMCA BepXHeMeJIOBOK 
TpaHcrpeccnel, IlepeKpbIBuIeH | 
CBOMMH OCaj[KaMH  BOCTOWHYIO 
30HY TOOCbI OOKCHTOBBIX Me€CTO- 
poxyenHi. Bepxnemesiopaad Mop-| 
cKad TpaHcrpeccHA CHHBeJIMpOBa- 
ula cTpaHy MH mouTH NOJIHOCTBIO 
YHHYTOKUIA KOPY BbIBETPHBAaHUA 
bs8err Cunnauxa Ha JI@BoHe, a BMecTe C TEM’ CTadI 
ae CHOpHbBIM H HCTOUHHK TvIHHO3eMa} 
ua oOOpasopaHua GOoKkcuTos. Ilo 
MMECIOWIMMCH JAHHbIM KOpa BbIBeT- 
PHBaHHA Ha JeBoOHE COxpaHHwack 
cepepHee MH loxwKHee NocetKa Kos- 
yejlaH, B TeX MecTax, rye B CHUIY) 
yHaluu oceli anTHKIMHAaIbHbIX{ 
ckJlayOK JeBOHCKHe TNopospl {Ha-+ 
XOMATCH Ha MeHbIUeH aOCOMO THC 
BbICOTe H IIOKPbITbI p9STOM HW HXK-; 
HHM MeJIOM. 

TakHuM OOpa30M MecTopoxK]e-) 
HHA OOKCHTOB pacnomaraioTca Hal 
BOCTOUHOM CKsIOHe Cpequero Ypa-- 
ia MOJOCaMH BOIb TeKTOHHUeC-- 
KMX 30H. 

OTH NONOChI THHYTCH B CTOPO- 
ny r. UensOuucka yo p. Cunappi.| 
Heckombko ceBepHee STOO IYHKTAat 
M3BeCTHbI KapCTOBbIe MecTOpoxK]e- 
Puc. 2. CxemaTuueckad kapta TekTonuyeckoro HHA OOKCHTOB B H3BeCTHAKAX O]-4 


cTpoeHua Maxueso-Ananaesckoro paliona H pac- HOW H3 CHHKJIMHAJIbHbIX 30H, 10Ka}} 
mpefenenue G6OKCHTOBDIX MecTOpoxKAenH. a — ele He yBa3aHHOl c TeKTOHH- 
MeCTOPOXKAeHHA OOKCHTOB HW2XKHerO Mesa, 6 — 5 i 
MecTOpOKLeHHst OoKcHTOB yenona, ¢@—Tantbkn “CCKMMM 30HaMH paliona r. Ka- 

6oxcutos. 1 — Kap6ou; 2 — yeBon mMeHcKka. HeyaBuo OblwIM OTKpBbITHI 


MeCTOPOXKJeCHHA OOKCHTOB HHXKHE- | 
MemloBoro BospacTa H BocTouHee r. Uena6uncka B HasapopcKom paiione, | 
rye OHM pacnonaraloTcs TakxXKe B CHHKJIMHAJIbHbIX 30HAX Hajl MECTOPO*K]eCHUAMH | 
IOPCKHX yrueH Ha WpoyomKeHuH UepHockyTOBCKOH CHHKIMHaIM. Ha IOx- 
HOM Ypayle B BepXHeM TeyeHHU pp. Aata.u ToOoua B MocmeqHMe TObI GObiIO) 
OOHAPYyXKeHO HeCKOJIbKO CHHKJIMHAJIbHBIX 30H B KapOoHe C MeCTOpoxKeHHAMH: 
6oKcHTOB KapcTororo Tula. I[poqomKenue sTHX 30H K ceBepy He MPOCHEXKEHO. . 
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B camo BocroyHolt yactu BocrouHoro cKNOHAa Ypana auTukmunanbHple 30- 
HbI MpeACTaBAAIH COOOM MOMOKUTEMbHbIC (POPME! pewHecba MOBepXHOCTH H Jou- 
%KHBI OI ObITh MOKPLITHI KOPOH BbIBETPUBAHUA MaTepUTHOTO TUMa, TaK %Ke Kak 
HB Ooulee 3allaqHol nomoce, rye OcTaTKH ee COXpaHMJIMCh, T. e. He Obl MoW- 
HOCTbIO Pa3MBITbI BO BPeMA BePXHEMEJOBbIX H MaJleOreH@BbIX TpaHcrpeccuii. 


} OyHako B BOCTOUHOH YacTH B H3YYCHHbIX Me€CTAX KOPa MOUTH NOJIHOCTbIO CMBITA. 


B HaCTOAIlee BPeCMA B CBASH C OTKPbITHeM B MyraiicKom palione (pyc. 2) 
Golee MOMHOM KOpbI BbIBETPHBAHUA JaTepUTHOrO THA Ha aHTUKMHabHBIX 
SOHAX, CJIOMKCHHHIX JCBOHCKHMH MOp(PHpHTaMH, STOT BSrJA MOMTBep*KLaeTCs. 
Syecb KOpa BbIBeTpHBaHHA JocTuraeT 55M. Ona coxKeHa CHHU3Y BBepX 3O0HaMH: 


, a) cao paspymenHoro mopduputa, 6) cTpyKTypHOll riMHbI HB) KAOMHOBBIMH 


OTJIOXKEHHAMH. XOTH 3eCb MOKA He OTKPbITa BEPXHAA 30Ha WaTepHTHOL KOpbr 


| (30Ha CBOOOJ{HBIX OKHCJIOB *KeJIe3a H aJIIOMHHHS1), Bce 2#e€ KOpa BbIBeTPHBaAHusA 


HMeeT BIOJIHE OlpefeeHHO BbIPaxKeHHOe CTpOeHHe saTepHTHOH KOpbI. B ua- 
yale Mejia 3Ta KOpa, NOBHAMMOMY, H MOCy*KUMa HCTOUHHKOM TIMHOSeMHCTHIX 


| PacTBOpOB JWIA OOpasoBaHHA MHOPOUNCJIeHHBIX MeCTOPOXKJeHHH B CHHKIMHAaJb- 


HbIX JeMpecCHAX BAOIb AHTHKMHHANeH, BbICTYMaIOuMX B Bue rpeOuell. 

O6pa3oBaHHe JeBOHCKHX MeCTOPOXKJeHui OOKCHTOB Ha BOCTOUHOM CKJIOHE 
_Ypasia B CBASH C KOHTHHEHTAJIbHBIMA TepepbiBaMu BO BpeMs (OpMupoBaHHA 
CKaqOK B YpasJIbCKOM reOCHHKJHHAaJH YCTAHOBJeHO ONpeyeeHHO B CepoBcKoM 
palioue, a nosquee u B AnamaeBcKom palioue, rye K KOHTHHEHTaJIbHOMY TlepepbiBy 
B IIpeJ2KHBeETCKOe BpeMA TIpHypoyeno KocuHKoBcKkoe MecTOpoxKeHHe GOKCHTOB. 

Hapsagy c cuulypHlicKo-JeBOHCKHMH ToposaMu, CuararoluluMa aHTHKsJWHab- 
Hbl€ 30HbI B KOHIe IOpbl HW B HavaJie HH2KHEFO Mea, OMKHbI Ob NOABepraTecs 
BbIBETPHBaHHIO H MOYHHEHHbIE HM MeCTOPORJCHHA JeEBOHCKHX OOKCHTOB. 
Ha cyjecTBoBaHle MecTOpOxeHHH JeEBOHCKUX OOKCHTOB B pasOupaemoit m0- 
JIoce BOCTOUHOTO cKNOHa Ypamla yKa3bIBalOT HaXOJ[KH OGOJIOMKOB OOKCHTOB B 
HWKHeM TeyeHHu p. Ananauxu yr. Amatlaepcka, B pycie p. Myras B palione 
floc. KameHb, B pycue p. Pex sprue moc. Kocukopckoro, B pycuie p. CHHA- 
quxa y noc. HwxkHett CuHuaquuxn UT. J. 

HaxoyKW 9THX OOJIOMKOB OOBIUHO CBASbIBAJIH C Pa3MbIBOM HH2KHEMEJIOBbIX 
MecTopoxyeHui OoxcuTos. MHorga jaxKe cTaBHJIHCb OesyciielHble NOMCKH Ta- 
KOBbIX, KaK, HampuMep, Ha p. Myral. Ilopuyumomy, 6omee BepOATHBIM HYKHO. 


- CUHTaTb HX MPOAYKTAMH Pa3sMbIBa JEBONHCKUX MecTOpoxKeHui OOKCHTOB. 


IIpucyTcTBve HHKHEMEJOBEIX OOKCHTOB B AwanaeBCKOH CHHKJIHHaIbHOM M0- 
moce (B patone noc. 3pIpsHoBcKoro, yr. Amanaescka u Toc. HuxHeli Canaunxu) 
HW HaxomwKeHHe B peKaX OOJOMKOB OOKCHTOB NO3BOJIAIOT CUMTATb, YTO HapAAY 
C BbIBeTPHBaHHeM JIEBOHCKHX MOpoA B KOHUe IOpbl — Hayasie MeJla, BePpOATHO, 
MIpOHCXOAWIO Tak?Ke BbIBeETpHBaHHe H TOJYHHCHHbIX MM MeCTOpOKeHHH 
OOKCHTOB J[eBOHA, KOTOPbIe MOTVJIH ABJIATbCA HCTOUHHKOM TJIMHO38eMa TIpH OOpa- 
3OBaHHH HM2KHEMEJIOBbIX KapCTOBbIX MeCTOPO*KAeCHHM OOKCHTOB. 

B utore paccMoTpeHua reomormuecKOl MO8HUMH MeCTOPO?*KeHHH OOKCHTOB 
B CaMOi BOCTOUHOM yacTH CpeqHero u FOxHoro Ypasa MO%KHO CYHTATh YCTAHOB- 
JIGHHBIM, UTO MeCTOPOXeHUA KaK JCBOHCKHX, TaK H HWKHeEMeJOBbIX OOKCHTOB 
PpacnomaratoTca MOOCaMH BOIb AHTHKJIMHAJIBHBIX 30H, Tle OHH MpOCcseKUBAIOT~ 
CA Ha KPbIJIbAX AHTHKJIMHaseH, COXKCHHbIX CHJIYPHHCKHMH H JeBOHCKHMH BYJI- 
KaHOeHHbIMH H OCaOUHbIMH Topogamu. BosHHKHOBeHHe MeCTOpoxA eH TIpH- 
ypouuBaetca, Kak oTMeTH eme A. JI. ApxXauHreJibCKHH, K KOHTHHEHTAJIbHbIM 
TlepepbinaM B reoworMueckoli ucTtopHH Ypasa. OveBHAHO, 3aKOHOMepHOCTb 
pasMemeHHa OOKCHTOBBIX MecTOpO*eHH CBA3AHa C 3AaKOHOMEPHOCTHIO pacio- 
JOXKeHHA B MpOCTpaHcTBe M€pBHYHOTO HCTOUHUKA TIMHOSCMHCTHIX COeAMHeHHH. 


VUuctutytT reosjoruueckux Hayk Tlocrymu.10 
Axajemun Hayk CCCP 6 I 1956 


WMTMPOBAHHAA JIMTEPATYPA 


1H. WM. ApxaureabeKkuih, Tp. Ypanbex. reon. ymp., Cpepasosex (1941). 
2B, A. Baxpamees, Pernon. crpatarpapua CCCP, 1, 1952. Biss, I 1K fa at nie). 
T. UW. Ctronaposa, Hss. AH CCCP, cep. reon., Ne 4 (1942). 4 A. A. Ilpouwu, 
Tp. Fopxo-reon. unct. Ypan. dun. AH CCCP, B. 17 (1950). 
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Jloxnager Akagemun uwayk CCCP 
1956. Tom 108, N 6 


TFEOJIOPHA 


H. H. MAPKOBCKHH 


HOBbIE YIPJIEHOCHbIE PAMOHbI BOCTOUHOM Y4ACTH 
PYCCKON MJIAT®OPMbI 


(II pedcmaeaeno akademukom C. MH. Muponosoim 3 I 1956) 


H3yuenne HaKOMJIGHHbIX K HaCTOAMeEMyY BPeMeHH JaHHbIxX HedbTepasBeqou- | 


Horo 6ypeHua Ha TeppuTopun Cpeguero [lopouKbA MO3BOJIACT OCBETHTb YrJIeHOC- 
HOCTb MOUTH MOBCEMECTHO BCKPbIBAeMOH 3][eCb TEPPHTeCHHOH TOMA HMKHELO Kap- 
6oua. Tlocmequad BKMOUaeT B CCEOR CTAJIMHOrOpCKHH HW HUXKHIOIO WaCTb TY JIbCKOrO 
TOpH30HTa WH M3BeCTHA MO Ha3BaHHeM MIpOAYKTHBHOK WIM YrIeHOCHOH TOU. 
[uy6okum OypeHHeM ycCTaHOBJIeHO, YTO OHA COfePKHT HE TOJIbKO 3aJleKU 
HeTH, HO H IwacTbl yrs. 

B ctpaturpaduyeckoM OTHOWeHHH yrvieHOCHad TOMA TpyqHO pacwieHuMa, 
MOSTOMY ee LemecooOpasHee NO[pasesATb Ha OHOPOAHbIe TPyNNbl WOpos, oOne- 
J(MHEHHbIe OOMMMH (balldaIbHbIMH YCJIOBHAMH OOpa3s0BaHHA, Kak 9TO CjleaHo 
II. B. Bacunpeppm (1) aa Kusenopckoro 6accetina. PacuneHaa To06HbIM O6- 
pa30M yrvIeHOCHy!0 TOL B palionax Cpeyuero [lopomxKba, B ee COCTaBe MOXKHO 
BbIeIHTb: 1. BepxHtoio W HH2KHIOIO MepeXojHble MaukKH, COCTOAUIMe B OCHOBHOM 
W3 rIHH M apruanmuToB. 2. IIpomexyTouHble MaukH, CIOMKeHHbIe MpPeHMyIlie- 
CTBeCHHO NeCdaHHKaMH UW awleBpouHTamH. 3. YruecoqepxKallHe Nauk, NpekcTaB- 
JICHHbIC PIABHbIM OOpa30M FJIMHHCTbIMH, MepenOJIHeHHbIMH PpaCTHTeJIbHbIM JeTpH- 
TOM, NOpOaMH C MpoOcJOAMH HM WwacTaMu yrs. 

ConmocTaBJIAA pa3spe3bl ONHCbIBaeMOH Tviowaqu c paspesamu Ku3en0BcKoro 


paliona (puc. 1), Mbl BHAUM, YTO KONMYeCTBO yrulecoqepxKalluX H MpOMerxKYTOU- | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


HbIX 1aueK WIM CBHT, a TaKKe MOULHOCTb HX B pasHbIX palioHaxX pa3mM4yHa. ITO. 
OOycCMOBJIEHO MaeoreorpapHyecKHMH YCJIOBHAMH (POPMHPOBaHHA YPJIeHOCHDIX | 


OTNO*KeHHA, CYULTECTBOBABIUMMH 3]{€Cb B HY KHEBH3eHCKOe BpeMal. 


B pesyibTatTe (palaibHO-sIMTOMOrHYeCKOrO H3yYeHHA OCOGeHHOCTeli Ocaz- | 
KOB YIJI€HOCHOM TOM, a TaKxKe aHasIW3a ee MOMIHOCTeH CTaO BO3MOXHBIM | 
BOCCTaHOBJIeHHe NasleoreorpapuyecKOH OOcTaHOBKH TepHosa yrvieHaKOmJeHug, | 


KOTOpad B OOWMX YepTaxX NpeycTaBasaetca (puc. 2) B cmemqyiomleM Buse. 


1. B cepepo-3sanaqHoM yrsay paccMaTpHBaeMol T0maqM B palione HH2KHeErO) 


TeyeHuA p. Cypbr Haxoqusacbh HavOolee MpHMOAHATad YacTh penpeda, rye B 
HM KHEBH3CHCKOe€ BPeCMA HE TOJIbKO He OTMAarasIMCb KakKWe-IM6O OraKH, a T10- | 


BHUXAMOMY, IpOHCXO]HJI CHOC MaTepHaJia B MOHMKeHHbIe odnacTu.l loqrBep»xqeHHe | 


STOMY MbI HaxoquM Ha MapnocaycKol Womayu, rye NO BCeM CKBaxKHHaM HaGuito- | 


AaeTCH BbINAXeCHHe U3 Paspe3sa TeppHreHHOrO KOMIVJIeKca Topoy Wu rye TypHei- 
CKHE H3BeCTHAKM CMCHAIOTCH TYJIbBCKHMH TPvIMHaMH. 


2. IOro-BocTouHee pacHoJlarallacb 30HaA TIOCTeEHeHHOrO Tepexojla OT BbICOKHX 


yacTeHl pesbeta K OTHOCHTEIbHO NOHWKEHHbIM, HO elle JOBOJIbHO BbICOKMM, Ha 
KOTOPBIX OCaKU TEppHreHHOH TOM HOO He OTMaraJIHCb BOBCe, MHOO Hakanwu- 
BaJIMCb B MHHHMAJIbHbIX pasMepax. Tak, B IlopemKo ONOpHOH cKBaxkMHe, pac- 
NOJIOMKEHHOW B WEHTPe BbIAeMACMOM 3OHbI, Ha Ppa3MbITOM MOBepXHOCTH JIMXBHH- 
CKUX M3BeCTHAKOB 3aJleraloT OTJOXKCHHA BUSEHCKOTO Apyca, UpekcTaBseHHble 
B HWKHEH YaCTH TeppHreHHbIMA MOpoOfaMH ACHOMOMAHCKOrO MoOsbapyea. 

Paccmorpenne Paspe30B STOH 30HbI yKasbIBaeT Ha OOMOTHO-O3epHbIi XapaK- 
Tep oTsoxkeHHit. Ho Tak Kak 9TO Obl BCe-TakV NOBbINeHHbIe yuacTKH pebeda, 
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OootTa uM] osepa YacTO NepectixayiM H HaKONMeHHe OCaAKOB HM HCXO_HOrO MaTe- 
pHala Aa OOpasopanuA yrueli 3yecb 6blI0 He3HauHTesIbHEM. 

3. Ha Oonbmelt yacru omucpiBaemoli TeppuTopHH pacnonaramacb O6acTb 
HH3HHHOH OOJIOTHO-OsepHOl paBHHHbI, pacceKaBuielica IMpOKOl JZOMMHOLt MHO- 
POBOAHOH peKH, IpH4eM mpaBoGeperxbe ManeopeKH HOCHI® XapaKTep oOOMMp- 
HOPO MONOrO HaKJIOHCHHOLO K BOCTOKY H Wro-BOCTOKY CKJIOHA, B TO BPeMA KaK JIe- 


BoOepeKbE MpeACTaBAAIO COOOl MeHeMeHH3HpOBAHHYIO paBHUHY C OTJeIbHbI- 
MH MeCTHBIMH MOHWKe- 


inn ah. Kusenobckud p- Cpednee obonbe 
Oyquako ojunaKkopaa COodnau paspes Chanonoe m-e Enabyckaa nn. Padaebckan nn 
HW CpaBHUTeIbHO HeOOJIb- 
mad MOMHOCTh TeppH- 
TeHHbIX OCaKOB O6eHX 
yacTeH paBHHHbl yKa3bl- 
BaeT Ha TO, 4¥TO MocTey- 
HHe HaXOJHJIMCb Ha OHOM 
MW TOM Ke rHlicoMeTpuyec- meee 


zz 
vergsagsaia 
wascsveares 


_KOM YpoBHe H IIpHHajwie- Es 
Kalu K oOnmleH paBHnHe 
ryMuHOro TuMa, OTIO*Ke- 
HHH KOTOPOH, KaK 4H3- 
BeCTHO, Jake IIpH Jwu- 
TeJIBHOM HaKOIJI€HHH OT- 
JIMUAIOTCH MaJIOW MOULHO- 
cTbIO. Boee yetTasmbHoe 
“ee H  CXOJCTBO fend 2 [=] 0 

Mex]yY OOCHMH YacTAMH 

PaBHHHbI YCTAHOBUTb HoO- Wh (je Ee Ee 

Ka TPpyfHO 4H3-3a HejoO- 5; 
cTaTOuHOH pa3s0ypeHHo- Puc. 1. ConocraBrenue pa3pe30B yreHOCHOM TOJIMM HHxK- 


Hero Kap6onHa. @— yroulb, 6 — Mepexoquble Wauku, 6 — 
era) Bpasobepexna, Kax yrulecofepKalive MaukH, 2@ — MpoMexyTOUHble nauKu, 0 — 
eee ere Ha BepOB- MOPCKHE ,OTJIOXKeHHA BH3e, € — MOPCKHe OTJIOXKeCHHA TypHE 

_ HOH IIOBepXHOCTH TYpHeH- 


CKHX H3BeCTHAKOB 3aJleraloT TEMHOCepble MOUTH YepHble MAPHTH3SUpoOBaHHble 
rIHHbI W aprHJVJIMTbl, CMeHAIOMHeCcs KBepxXy MepecavBalolluMCH KOMIJI€EKCOM 
KBaplUeBbIX AJICBPOJHTOB HW WeCuaHHKOB C TOHKOCJIOHCTBIMH YIJIMCTO-rJIMHU- 
CTbIMH TlOpoaMH, NepexoJaAuiHMH MecTaMH B YIJIH. 

Kak caM XapakTep, Tak HM paclipeyesieHve TeppHIeHHbIX OCaKOB CBHJeTeJIb- 
CTBYIOT 0 (POPMUPOBaHHH UX B YCHOBMAX PYCed MeIKHX PeK, HeryOOKUX O3ep 
H JIPYFHX BOJOeMOB TO C6ombIIeH, TO CMeHbILeH MOABHXKHOCTbIO BOJHOM Cpe. 
Bce 3TO C HeCOMHeEHHOCTbIO MOTBepAKAaeT CyWlecTBOBAHNe Ha paccMaTpuBae- 

MOM N0MayqM B HWKHeBHSelicKOe BPeCMA HH3HHHOM OOOTHO-O3epHOU paBHHHEl.’ 

Ha Heli, Ip TeM0M M BaxKHOM KIMMaTe KaMCHHOYTOJIbHOrO NepHoja, WH- 
pOKoe pasBHTHe HMeH KalaMHTbI MU KJMHOJIMCTbI, OTPOMHbIe JIEMMAOMCHAPOHBI 
H CHPHWJIApPHH, ApeBOBUAHbIe NanOpoTHHKM M Apyrve BUALI pacTeHuH. “acrsIe 
HaXOJ[KH KOPHeBbIX CHCTeM 9TOM pacTHTembHOcTM (cTHrMapHii), a TakxKe 
HAJIMUHE YFOJIbHBIX 3alexKeli TOBOPAT O 3a00JIOUCHHOM HU3HHHOM THe paBHUHEl. 

Ualile Bcero yrOJIbHble 3aslexKU BCTPevaloTcA TAM, Fe MOUHOCTh TeppHreHHBIX 
oTOKeHH yBenuyeHa, T. e. B MeCTaX MOHWKeHMH ApeBHero pembeda, rye 
Oba O6ecneveHna JOCTaTOUHAd OOBOAHEHHOCTb TOppsAnuKa. Kpome Toro, Bech Ke 
HaOwlofaeTca IpAMas 3ABUCHMOCTb MOMLHOCTH YTOJIbHBIX IJaCTOB OT oomeH MOII- 
HOCTH TeppHTeHHOM TOM: YeM OObUIeM MOML[HOCTbIO oOaqaeT NOceqHAA, 
TeM 6oslee MOILHbIe MacTbI yrviat| BCTpeyaioTcsA B Helt (pH. 3). - 

4. Oco6o0e nomoxKeHHe 3aHHMaeT MOMOCAa MAKCHMAJIbHbIX MOLIHOCTeH TeppH- 
reHHOM (yrueHOCHOH) TOMMM, MpOTArMBaloNlaAca C CEBEPO-BOCTOKAa BAONb CO- 
BpeMeHHOrO TeveHHA HHKHeH Kambl, a 3aTeM CpeqHeH Boarn. Jlanee, mlocreneu- 
HO yryONAACb UH pacliMpAAcb, OHA yXOJUT Ha loro-BOCTOK B CTOPOHY IIpukac- 
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NMHCKOH Wenpeccun. Ora Mo10ca, TO MHeHHIO aBTopa (7), OOycoBeHa pycs10OM 
NavleOpeKH HY KHeBUSeHCKOrO Bpemenn. 
oO. Jinronorayecknti COCTaB YIICHOCHOH TOMMM M1OWayei, paciosoxXeHHbIXx 
B paHone Camapcxoli JlyKu u xk foro-3allayly OT Hee, OTIMYaeTCH TeM, YTO cpesH 
TleCuaHHKOB HaOsuOMaroTcsA Kpynnuble ui HepaBHOMepHO-SepHUCTHIE pasHocTH, 
TpaHyJIOMeTpHyecKHH  —cocTaB 
KOTOpBIX OouIee uem Ha 70% co- Menubaebo = Cyneebo §=— Agnakaebo §=— Myc.ntomolio 
CTOHT H3 pakunl > 0,25 mm. 
JIpyruM oTmuvem paspe3sos 
yKa3aHHbIX PpaHOHOB sABJIAeTCA 
HaIHuve B HH KHeH rMHHCTOH 
NauKke MpOcMOeB HU3BECTHAKOB HU 
AONOMUTOB. IIpu sTOM ROBObHO 
XOPOWIO TIpOcmexKHBaeTCH JIH- 
HHA, CeBepHee KOTOPOH Kap6o- 
HaTHble OpoObl B pa3zpese or- 
cyrceTBytoT. Mb cKsIOHHbI MpH- 
HATb STY JIMHHIO 3a rpaHHlly 
_-paciipoctpanenugv MHPPe€CCHH = Pye. 3. Xapakrep HM MOMLHOCTH YroubHbIx Macros 
MOpA BIipeyesax TpaBoOepexKbA zocrounoll yacTH HUsHHHOli TlaseopaBunubl. Lappe 
TaJIeOpekH. Had wepTou — MOUTHOCTb YrOJIbHOTO slacta B MeTpax,, 
Haxkouneu, xapakTep yruie- MOA YepTOH — MOULHOCTh YIVICHOCHOH TOJIUIM B MeTpax 
HOCHOCTH 9THX PaHOHOB TakxKe \ 
OTIMYAeTCH OT yrvieHocHocTH, ¢ KOTOpOH MbI BCTpeyaNHcb Ha MaseopaBHuHe. 
Yran 3yecb OOjaqaior HesHauHTeIbHOM MomlHOcTbIO, or 83—5 Fo 15—20 cm, 
peqko yocTturaa 40—70 cm. P 
Bee 3T0, a Take OM30CTb MpMyCTbeBOH YaCTH PeKH, BlalaBlleH B Mope, 
Oeper KOTOporo paciomarasicad B WIHpOTHOM HalipaBJieHHH HM, MNOBHAMMOMY, 
IpHOmMKasIcA K paccMaTpHBaeMbIM palioHaM, NOSBOJIAeT OTHECTH NocmeqHHe 
K lIpHOpexHO-MopcKoli Hu3MeHHOcTH. IIpaBya, MaHHbIX, YTOObI YeTKO OKOHTY PUTS 
STY 3OHY, M0Ka elle HeOcTaTOUHO HM ee OYEPTAHMA HOCAT YCJIOBHBIM XapakTep, 
YroJIbHble Ww1acTbl MW MpolmacTKH pa3/JIMYHOH MOUIHOCTH BCTpeyaloTcsa BO 
MHOPUX IIyHKTaX ONMCbIBAeMOli TeppHTOPHH, HO HanOoublliee OT eee Or 
- MIposBeHHi MagqaeT Ha HavOonee pasOypeHHble wro-BOCTOUHIE Pavioubi Tara- 
pu, rye WwacTbt yraa qocTuraror MowHocTH 15—I7 M. He CAyYaHHO STH Pans 
OHBI 10 laseoreorpaduyeckolt CXeMe OTHOCHTCA K HHSHHHOM PaBHHHe, Ha KOTO- 
poli PocnoyCTBOBad OarompHATHBIM IA YrieHakOmMeHHA 60JIOTHO-03ep HBIH 
WaHAwuapr. | 
be eae XapaKkTepHcTukKa yruin Oo CyseeBcKOMy Wives WERE Ny = 
pakTepu3yeTcA CJIeLYIOULUMH CcpeHMMH BeIMYMHaMH (B %): 30JIbHOCTb 14, 
Bulara aHamuTuyeckad 3,6, cepa oman 4,3. Coqep»kaHne (Ha ropiouylo Maccy): 
C 77,42, H 4,10; rennorsopHas cnoco6HocTb roproueli Macc 7400 Kan. 
Ilo Bceii copoxymHocTH meTporpatHuecKHX H PH3MKO-XUMMYeCKUX CBOHCTB 
M3yUaeMbIe YI OTHOCATCH K TYMYCOBbIM KAMCHHBIM YIJIAM, XOTA H HE ee 
cTeleHH yrulepuKalluu, HO yxKe Hepewie AWM H3 OypoyrouJbHOu CTaHH MeTaMop; 
KaMeHHOYrOJIbHyo. 
i aeelae u3 ne Re ee Rae FIDEMINOCbIIOK, MeCTOPOARTeHHA a 
oueBHHO, OyAyT OOaqaTb OOWWMMH TIpHsHakaMH MeCTOPO*KACHHH nar eP 
-MeHHOrTO THIa, OOpa3s0BaBIIMMHCH B Ha3s€MHO-KOHTHHEHTAJIbHbIX a Be 
BepostHee Bcero, yroub 3fecb OyZeT BCTpeyaTbcAa Meee, oe eee Laat 
MiacTooOpasHblx 3alexKel HW MHS CaMbIX pasvIMYHbIX OUCpTAaNHH H MONI > 


3aBHCHINHX OT XapakTepa TaJIEOBOJOeCMOB, Te MNpOucxouo MX HaKOTJICHHe,. 


i [ocrymu10 
Beecoio3Hbli Hay 4HO-HCCJ1eqOBaTeJIbCKHH Reece 


YIOMbHBIM HHCTHTYT 
IMTUPOBAHHAA JIATEPATYPA 


MHpOBaHHA YYrvIeHOCHHX 
eb. abide 1 1 be wR, Se en acer: ag er vi Meee 
OTNOKeHHA HUKHerO KapOoHa 3aNaqHOoro CKIOHA Y pada, M. : i 
exui, JAH, 104, Ne 4 (1955). 


Ze 
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Jloxnagn Akagemun nwayrx CCCP 
z 1956. Tom 108, NM 6 


TFEOJOTHA 


A. J. MAKJIYXO-MAKJIAH 


BHOCTPATHIPPA®HYECKOE PA3EJIEHHE BEPXHELO MAJIEO304 
xp. KAPA-YUATbIP (KOXKKHAA SEPPAHA) 


(I1pedcmasaeno akademuxom J. B. Haauskunim 23 I 1956) 


BepxuHenaseosolickue OTMOKeHHA H UX cayHa B xp. Kapa-UYarip (IOxkHaa 
@eprana) uccieqoBamuch B TeyeHHe paya eT (?-14). B pesyibTaTe STHX pa6or 
BepXHHH Masleo3oH yKa3aHHOro paHoHa pasyemmeTcA Ha CpeqHHH U BepXHuH 
KapOoH HM HwKHIOIO NepMb. Ilo JaHHbIM H3yueHHA Cy3yAMHUA Karki 
U3 OTeNOB JeTuTcH Ha OONee MeKHe CTpaTurpadpuyeckHe equHHUbI. Ha ocHoBe 
Je@TanbHbIxX pa6oT, MpOBeyeHHEIX aBTopom c 1950 mo 1953 rr., NOABUIaCb BO3- 
MOXHOCTb MpOH3BeCTH elle Ooslee WpoOHoe Nospasyeswenve BepXHero Naseo30A 
B IO. ®epranHe u oco6eHHo B xp. Kapa-Uarnip. 

Cpequukh KapOoOon. Mecneqospanua cpeqHekKaMeHHOYrOJIbHbIX OTJIO- 
»*KeHHKM Cpequett Asuu mpupemu K pa3qeeHHlo HX Ha Tp Apyca: OamkupcKHH 
(KaAJIbCKHM), HHYKHEMOCKOBCKHH WH BepXHeMOCKOBCKHH (°). ITH APYCbI BbIeJAIOT- 
CA 3eCb B OOJDINMHCTBE CuIy4aeB 6e3 Ooee ApoOOHOrO pasyeueHuA, HOO MpH re- 
ONOTHYeCKOH CbeMKe OOHIYHO COOp OOpasyoOB MpoucxoAUT 6e3 NocOMHOrO U3y- 
YeHHA OTIOKeHHH. B xopomio H3y4eHHbIX paspe3sax KaxKbld Apyc pasens#er- 
ca Ha yee uactu. B npegenax xp. Kapa-Uartpip cpeqHui KapOon HenoHbI — 
¢payHHcTHyecKH He JOKa3aHO NpHCyTCTBHe HW2%KHEMOCKOBCKOrO sApyca. 

BaikupckHi sapyc pacipoctpaHeH JHlWIb B BOcTOUHOM Kapa-Uartnipe. O6- 
JIOMOUHBIe MOPOAbI YTOTO BO3pacTa TpaHcrpeccHBHO HM HecorsacHO HaweraloT Ha 
Oouee ApeBuve OOpas0BaHua. B ocHOBaHHN paspe3a B MaKe H3BECTHAKOB B Tep- 
pHrenHom xkommuiexce H. II. BacumbKospckuM ObIIM HalieHbl TOHHATHTHI, 110 
B. E. Pyxenyesy BecbMa O1H3KHe TOHHaTHTaM NATOrO ropu30nta LlapTbiMKH 
(Own Ypan). MoxHo monaraTb, YTO 3Ta Nauka 10 BO3pacTy COOTBeTCTByeT 
HH3aM OaluKMpcKoro apyca. Bomee BbICOoKkad uacTb paspesa cogepxuT: Astero- 
archaediscus ex gr. baschkiricus (Krest. et Teod.), Eostaffella aff. mosqu- 
ensis Wiss., E. mixta Raus., Parastaffella cf. fradulenta Raus., Pseudostaf- 
fella ex. gr. antiqua Dutk. (muoro), Ps. aff. irinovskensis Leont., Ps. aff. 
paracompressa Saf., Profusulinella parva Lee et Chen, Pr. aff. staffellaeformis 
Kir., Pr. ex gr. rhomboides Lee et Chen, ut.q. O6mlaa Mom[HOcTbh TpaHcrpeccuB- 
HOrO OalikHpcKoro KoMMIeKca puMepHo 500 M. 

HuxHeEMOCKOBCKHH sapye. Bpemenn dopmuposanua 9rTore 
Aapyca B KapayaTbIpCKOH TeKTOHMYeCKOM NOA30He B 3HaYHTebHO Mepe CooT: 
BETCTBOBAaJ TepepbIB B OCaqKOHakoNeHHH. [losromy ocayqkKu paHHeMOCKOBCKO: 
ro Beka JIMOO OTCyTCTBYIOT, HOO HMeloT OrpaHHyeHHOe pacupocrpanenne. Tox: 
poouaa (payHucTHyecKad XapaKTepucTuKa ero Opla Jana (*°) ya LlypaucKor 
TEKTOHHYeCKOM TO30HbI, Te STOT APyC BbIPaxXKeH BeCbMa MONHO u ye OF 
noypasyennerca Ha cnow c Eofusulina u cnou c Profusulinella. 

BepXHeMOcKOBCKHit Apyc Obl ycTaHOBseH B BocToUHOM Kapa-UarTpipe He 
OCHOBaHHH H3yyeHHA Opaxuonoy (™,°). Tlosquee 3anayuee sToro paliona nopo) 
bl TOPO Ke BOSpacta ObIIH OOHAPyXKEHbI aBTOpoM (°) 10 AaHHBIM OpeyeneHnit dy, 
3yauHuy. B HacToallee BpeMsH BepXHEMOCKOBCKHii Apyc MOXKeT ObITh yKa3al 
TakoKe HB pawone rop. Kusuui-Kusa. Paspes qanHHoro spyca OObIyHO HayHHaerTe: 
MOILHBIMH (qo 200 M) KOHTOMepaTaMH C ranbKOH H3BeECTHAKOB H adpy3sHBo: 
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CHJlypa, HeBoHa MH HuxKHero KapOoua. Benuenexanyve oTsoxeHHsA (40 600 M) BEI- 
PakKeHbl pasHooOpasHbIMH MeCuaHHKaMH HM CaHaMH, CojeprKall4Mu MaJOMOMI- 
Hbl€ MpOCOH MeCuaHHCTbIX H3BeCTHAKOB Cc Hemifusulina u Fusulinella. 

Takum oOpasoM, BepXHeMocKoBcKHii spyc pasyqeiseTca Ha [Be wacTH: 

a) MecuaHukoBo-cnaHuesble cou c Hemifusulina; tunwyHeMn saBmAtoTCa: 
Pseudostaffella subquadrata Grozd. et Lnb., Moscovella mosquensis (Raus.), 
Profusulinella sp., Hemifusulina moelleri Raus., H. ex gr. communis 
Raus., H. aff. truncata Raus., H. orienta M.-Maclay sp. nov. 

6) Hec¥aHHKOBO-c1aHeBble COM C EAMHHYHBIMH MpOCsOsMH KOHTOMepaToR 
M M3BeCTHAKOB C Maccoii Fusulinella u Fusulina; qua mux xapaxrepupr: Para- 
staffella ex. gr. bradyi Moell., pseudostaffella larionovae Raus. et Sar., Ps 
confusa Lee et Chen, Fusulinella fluxa Lee et Chen, F. bocki Moell., 
F. pseudobocki Lee et Chen var. ovoides Raus., Fusulina aff. domodedovi 
Raus., F. pakhrensis Raus. 

Bepxunii Kap6ou B Cpequeit Asvm pasyensetca (*8) Ha ype uacTH, oTBeya- 
fOU\Me TPHTHUMTOBOMY HM licepodpysyMHOBOMy ropH30HTam. IlockonbKy crpa- 
THPpapHyeckHH OOBeM STHX MOApasqemeHHl B pasMMUNbIX OONMACTAX HeOJH- 
HakOB, TO Avia Cpequett A3HH pallMOHaJIbHO JaTb UM OcOObIe HauMeHoBaHua. Jaa 
TPHTHUMTOBOrO TOpH3OHTa MpefaraeTcA HasBaHve yuOysaKCKHM HU, COOTBeT- 
CTBE€HHO, JIA Mcesqopy3yHHOBOrO — JacTapCKHH POPH3OHTHI MO MecTaM TH- 
NHYHOrO pasBuTua B xp. Kapa-Uartsip. 

YuOyakckul TOpHs80HT M0 cocTaBy JesMTCH Ha jjBe YaCTH: B HWKHeli (con 
C M@€JIKHMH TPHTHUMTaMH HU TceBsopy3ysHHaMn) OOBIMHO MpeocbaawrT mMec- 
YaHHKH, B BepXHeH (CJIOH C KPyNHbIMH TpHTHUNTAMH) HaGsOsaeTcA Mpeocbsmaya- 
He ClaHWeB Hal MecuaHHKaMH. OOlad MOMLHOCTh 3THX Topog 1200—I1600 m. 
JJ CIOeB C MCJIKHMM TPHTHLMTAaMH MOryT ObITb yKa3aub!: Triticites ex gr. Schwa- 
geriniformis Raus., Tr. paramontiparus Ros., Tr. irregularis Scheilw., Qua- 
sifusulina aff. balaniformis Putrja. XapaxrTepHbl mMHorounceHHble Dictyo- 
clostus ex. eg. donetzianus Lich. (4). a caoeB c KpyNHbIMHM TpHTHUMTaMy TH- 
muna Macca Triticites ferganensis M.-Malcay, ,oBombHO uacTb Tr. schiensis 
M.-Maclay, Bradyina ferganica M.-Maclay sp. nov. H3 6paxuonog — Echi- 
noconchus komischani (Lich.). 

JlacTapcKHi ropH30HT OObINHO Ha¥YHHaeTCA NayKOH MecuaHHKoB (ZO 100 Mo), 
HHOrAa Cc Mpocaamu addpy3suBos. CrpaTurpaduyecku BbIMe 3aeraoT CJIaHIUbI, 
mulacTyloulveca c mecuaHukaMu (qo 800 m). M3peyka B STOM TOMMe IpHCyTCTByIOT 
M3BeCTKOBHCTHIe MeCUaHHKH H U3BeCcTHAKH. JlacTapCKHH POPpH30HT TakxKe pasye- 
JIAe€TCA Ha J[Be YaCTH: B HWDKHEH (CMOH.C MeJIKHMH TIceBAopy3yJIHHaMH) OObIdHO 
IIPHCYTCTBYIOT pa3JIHUHble HeEOOMLIUNHe NceBAOy3syAMHbI, wyOepTebI HW Ap.; 
B BepXHeli (COMM C KPyMHbIMH TceBsoPpy3symuHamu)— Macca Pseudofusulina 
ex gr. pailensis Schwager. Jlma Hw2%KHHX C0eB XapakTepHbI: Triticites ex gr. 
jigulensis Raus., Pseudofusulina turkestana M.-Maclay, Ps. alta (Ros.), Ps. 
adelungi M.-Maclay, Ps. sp. nov., Fusiella aff. cylindrica Sul., Schubertella sp. 
u Opaxnonogst Echinoconchus postpunctatus (Step.), Avonia echidniformis 
Grab. et Chao, Marginifera schellwieni Tschern. J[ia cnoes c Pseudofusulina 
Han6ouee TunuuHE!: Macca Pseudofusulina pailensis (Schwag.), Ps. pailensis 
(Schwag.) var. ferganensis Dutk., pee Triticites ex gr. vulgaris M.-Maclay 
uw Opaxuonoyst Choristites fritschi (Schellw.) var. ferganica Lich., Dictyoclo- 
stus bathycolpos (Schellw.) u Avonia krutoyensis Semich. 

Accounayua py3yuHuy BepxHero KapOona B Kapa-Uarbipe He oTmmuaert- 
ca OOMbUIMM pasHooOpasveM. OObIHO KOMIIJIeKC UX B HWMKHAX YacTAX OOOKX 
TOPH3OHTOB XapakTepH3yeTCs IIpHCYTCTBHEM HECKOJIBKUX BUOB, TOT a Kak BepX- 
Hue “aCTH UX H30OHyOT OCOOAMH TOJIbKO OAHOTO BHA. 

Ilepmckasa cuctTeMa. PayHucTHyecKkH OXapakTepHsoBaHHble NepM- 
ckue oToxKeHuA B Xp. Kapa-Uarbip uMeror OOubUIe MOMHOCTH, B TMOVIHBIX pas- 
pesax yo 1400 m. B BocrouHon yacTH HasBaHHOro xpeOTa uMeeTCH elle Tyslel- 
KaHCKasd CBHTa KOHTIOMepaTos (40 600 M), 3aHMMatolllad HanOosee BbICOKOE CTpa- 
Turpatwyeckoe NomoxKenve. OOulad HaHOO/bIWaA MOWLHOCTb HHXKHeH MepMH T0- 
pagKa 2000 M. On HuxkKemexKalllux TeppHreHHbIX OTMOX%KeHHH BepXHe€KAMCHHO- 
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yrOJIbHOrO BO3pacTa OHH OTUCTIMBO OTAeMAIOTCA OOMbIeH ‘KapOOHaTHOCTHIO 
u MHOH cbayHucTuyeckoH xapakTepucTuKoH. B moweBbix yCOBHAX rpaHulla 
KapOOHa MW TepMM MOXeT ObITh yCTaHOBMeHa M0 NOABJICHHIO WIBarepHH M Kp yNHbIx 
ncesjopysyiun rpyunb Pseudofusulina complicata Schellwien. j 

Tlepmcxue nopogs! Kapa-Uartpipa WeIMKOM OTHOCATCA K HWKHEH MepMH UH BO 
BCeM paspése cojlepxKatT wearepHH. B nwKHel YacTH CpeqM HUX MpeocOmaaior 
snmuncoujanbHpe Pseudoschwagerina, B BepxHeli — ciepuueckue Schwage- 
rina. CHu3y BBepx pa3pe3 NepMu pasyeiseTcA Ha TPH POPH30HTa: HHKHeKapa- 
YaTBIPCKHH C SIMMNCOMAANIbHBIMM MICeBAOIUBarepHHaMH, CpeqHeKapayaTbIpCcKuH 
€ MapauiBparepHHaMu, BepXHeKkapayaTbIpCKHlt C WapoOoOpasHbIMA IWBarepHHaMu. 
Ja HeuokKHeKapayaTbIPCKOrO FOpH3OHTa HavOOee XAPAKTEPHbIMU ABJIIOTCA: Mac- 
ca Pseudoschwagerina ex gr. uddeni Beede et Kniker,. Ps. aff. uddeni Beede 
ét Kniker var. russiensis Raus., Ps. parauddeni M.-Maclay sp. nov., Ps. beedei 
Dunb. et Skinn., Schwagerina schamovi Scherb.,S. fusiformis Krot., memkue Ru- 
gososchwagerina ferganica M.-Maclay sp. n. (run poya — Schwagerina yabei 
Staff), uactsr Pseudofusulina complicata Schellwien, Ps. paralatioralis Sul., 
B HeKOTOpHIX comx Macca Amblysiphonella. Hauunaerca sTOT ropH30HT He- 
OObIUOH MaYKOH MeCuaHHKOB HENOCTOAHHOU MOLLHOCTH, BbIMMe 3aleraroT CAI! 
€ TOHKUMH MpOCJIOAMH H3BECTHAKOB, BBepXy MeCUaHHKH VW CJIAHUbI C Oouee 3Ha- 
YHTeIbHBIMA CIOAMM u3BecTHAKOB. MontHocTb STHxX Topo, mupHMepHo 160— 
180 M. 

B cpequekapayaTBIpCKOM ropH30HTe BcTpeyaetca Macca Paraschwagerina 
pseudomira M.-Maclay, P. mira Raus., P. veberi M.-Maclay, pexe Schwa- 
gerina asiatica M.-Maclay, Robustoschwagerina tumidiformis M.-Maclay 
(Tam poga —Pseudochwagerina tumida Licharev), muorouncieHHbI: Para- 
fusulina ferganica M.-Maclay, P. (?) pseudojaponica Dutk., Pseudofusulina 
chihsiaensis Lee, Quasifusulina cayeuxi (Deprat). B HuxHeH uacTH 9TOrO Tro- 
PH30HTa 3aleraloT OpraHOreHHble H3BECTHAKH (HECKOJIbKO JCCATKOB METPOB), 
BbIMe CAHWeBO-lecuaHHKOBad Toma (qo 350 M), BBepxXy H3BeCTHAKH (OKOJIO 
280 mM). OOmlad MOLIHOCTh ropH30HTa Gomee 750 M. 

BepxHekapauaTbipCcKHii YOpH30HT XapakTepH3yeTCA MHOTOUMCJICHHbIMH 
Schwagerina asiatica M.-Maclay, S. ex gr. sphaerica Scherb., Sphaeroschwa- 
gerina karnica (Scherb.) (Tun poga — Schwagerina princeps Schellw., 1898, 
fig. 9), pexe Rugososchwagerina ferganica M.-Maclay sp. n., R. yabei (Staff), 
Paraschwagerina pseudomira M.-Maclay, Parafusulina ferganica M.-Maclay, 
P. (2) pseudojaponica Dutk., Pseudofusulina ex gr. vulgaris Schellw. et Dyhr., 
Galowainella (?) ex gr. meitienensis Chao, Quasifusulina cayeuxi (Deprat). 
Haunnaetca YOpH30HT MaJOMOMHOH MWauKOH, YuIMHMCTbIX CJIaHIeB Cc TOH- 
KMMH IIPOCJIOAMH NeCUaHHKOB, BbILIe 3alerTaloT H3BeECTHAKH (WO 75 M), 3aTeM 
CaHUbl C IPOCOAMH H3BECTHAKOB, BHH3Y TOHKHMH, BBepxXy JO 25 M MOLLHOCTH. 
O6ujat MOMHOCTb. STOrO TOpu30HTa upuMepHo 500 m. 

HawvOoulee BbICOKOe CTpaTurpaduyecKoe MOOKeHHE B Paspese HM*KHel Mep- 
mu xp. Kapa-Uatsip 3anumaeT cBuTa TylelHKaHCKHX KOHTIOMepaTos. B ravib- 
Ke HX MMeIOTCH H3BECTHAKU C wBarepHHaMH. I]pupeyqeHHble aHHble O cocTaBe 
M cTpaTurpapuyeckoM pacipeseleHHH (y3yHHU MO3BONAIOT CllemnaTb HeKO- 
TOPbI€ BbIBOJEI: 

1. ConocrapeHwe cCpeHeKaMeHHOYrOJIbHbIX OTMOKeHHH Cpeqneit Asun, 
PycckoH mumaTpopMbl uv Apyrux palionosp PyccKo-Kutalicko sooreorpadpuye- 
cKO oOnacTH (°) No opamuHHdepaM MOXKHO NPOUSBOAUTS 10 Apycam, uTO obyc- 
JIOBJICHO OOPasOBaHHeM CPpaBHUBAeMbIX OTMOXKeHHH B CXOMHbIX YCJIOBHAX Oj- 
HOM 30oreorpaduyeckol OOacTH, HO B pa3HbIX MpOBHHUNAX. 

2. Bepxuuit kapOon Cpequet Asnu c ero ueTbIpeX4JIeHHbIM pasyemenHemM m0 
(ysyMMHAAaM HM OpaxHonosaM MOXeT OKA JIMUIb WeMKOM CONOCTABATbeA C 
BepXHHM KapOoHom PyccKkol NaTPpopMbl. ITO cBASaHO C CYIMeCTBEHHEIMH 300- 
reorpaMyecKHMH pa3sJIMUNAMH (payH sTuxX OCOnacTeltt. Topu3ouTbl Bepxuero 
xapOoHa DepraHbl, BOSMOXKHO, CeLyeT paCCMaTPHBaTb KaK SIpycbl. 

3, OTOx%KeHUA C WIBarepHHamn B CpeyHel Asuu (HMxKHe-, cpeque- W BepxHeKa- 
pauaTbIPCKHe TOPH3OHTbI) 10 CBOeMy CTpaTurpaduyeckomy oObemy Goble, YeM 
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IuBarepHHOBbIM ropHsonT Pycckoli naatpopmpr. [Isarepunoppie cou Wepra- 
HbI COOTBETCTBYIOT CAKMaPCKOMY H, BepOATHO, HW2KHeH yYacTH apTMHCKOrO sApy- 
cop Pycckol naatopmet. Pasnwuns Mexyy cpaBHuBaeMbIMH O6ylacTaMH B Ha- 
Wasle WIBarepHHOBOrO BpeMeHH ObIJIM MeHbIUIe, YEM B BepXHeM KapOoue, B KOHIe 
IIBarepHHOBOrO BpeMeHH — 3HayHTeNbHO Sombie. BepxHaa wacTb wearepH- 
HoBoro ropu3oHTa Jlappasa c Robustoschwagerina u Brevaxina (B Kakoli-To 
CTelNeHH OJHOBpeMeHHad TyJelikancKoH cBuTe DepraHbl), BepoATHO, CooTBeT- 
CTByeT BepXHeli YaCTH AaPTHHCKOTO Apyca UM, Moxer ObITb, KYHTypcKoMy sApy- 


cy. 3ooreorpadpuyeckHe pasiMuNA 3f[ecb HaCTOIbKO BeHKU, YTO TIpAMoe Cco- 
MOCTaBJIGHHe HEBO3MOXHO. 


JlenHurpagcknl rocyZapcrBeHHbiii yHuBepcuTer Tlocrynuso 
uM. A. A. )KaaHopa 19 I 1956 
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ITETPOFPA®HA 


E. M. JIASbKO 


O XPYCTAJIEHOCHbBIX KBAPLLEBbIX )KHJIAX 


(II pedcmasrzexo axademuxom A. IT, Bemexmunoim 12 1 1£56) 


Cpequ upesspruaiino IHPpOKO paclpocTpaHeHHOH WH TeHeTHUeCKH pasHoxa- 
PaKTepHOU Tpylbl KBapleBbIX AHI NO PAY MpPH3HAKOR YeTKO BbIeMAIOTCA 
*KWJIbI, COep Kalle B 3HAYHTEIbHbIX KOJIMYCCTBAX KPHCTAbI TOpHOroO xpycra- 
Jd MW AbIMUaTOrO KBapla. OTH XKUJIbI, KOTOPble OOBIYHO HaSbIBalOT XPYCTaJIeHOC- 
HbIMH, HMeIOT OOVIbIIOe IpakTHYeCKOe 3HAYeHHe, TAK KaK ABJIAIOTCH OCHOBHBIM 
MCTOUHHKOM JIA MOJYYeHHA MbeSOONTHYeCKOrO CbIpbA. 

B OTHOUIe€HHH reHe3sHca STHX MKHJI MHEHHA pacxogatTcs. Tak, MHorve reovo- 
TH, H3y¥aBlIHe XpyCTaJIeHOCHble *KHIbI Ha Ypasle, OTHOCAT HX K X%KWMAM Allb- 
mulickoro Tuna (*, *,8). Mccneqopatenu xpycTaeHocubix xu Tlamupa, cautaa 
MX 3a THJpoTepMaJIbHble OOpas0BaHHA, YKa3bIBalOoT Ha 3aHMCTBOBaHHe HeKO- 
TOPO YacTH MaTepHawla H3 BMelalOlluxX NOpok upu dopMupoBaHnuA x*Ku (°). Bp- 
CKa3bIBaJIOCb Tak2Ke MIpeMOOKeHHe, YTO XpycTaseHocHble »#XHbI Ypasa, [a- 
Mpa H APyrHX pawOHOB MMEIOT JBOAKOe MIPOMCXO*K eve: YacTb W3 HHX Mpej- 
CTaBJIAeT COOOH aJIbIMMCKHe X%KHJIBI, a pyran, MeHbIUad HX YacTb — oOpa30- 
BaHHA, TIpOMeKYTOUHBIe MEKY aJIbIMHCKHMH KIAaMH HM THApOTepMaJIbHbIMH 
PYAOHOCHBIMH KBapleBLIMH 2KuMAaMH (*). 

B nocaeyqHHe roybl ABTOPY MIpHIUIOCb JIMYHO NOSHAKOMHTBCA C XpycTaJeHOc- 
HbIMH 2%KHJIaMH MHOFHX palOHOB, 4YTO BMecTe C JaHHbIMH JIMTepaTYPHbIX MCTOU- 
HHKOB, MO3BOJIAeT CeaTb HEKOTOPbIe BbIBOAbI O MpOoucxoxyeHHu ux. [Ipexye 
BCerO HeEOOXOAHMO OTMETHTb, YTO HECMOTPA Ha 3HAUHTeJIbHBIe OTIMYHA B JeTa- 
JISX HX CTpOeHHA, COCTaBa MH ApyrX MIpH3HaKOB, XPYCTaJIeHOCHbIe MHI Xa- 
PaKTePH3yIOTCH HEKOTOPbIMH MOpa3sHTeIbHO CXOJHbIMH OCOOeHHOCTAMH, CBHJe- 
TCJIbCTBYIOIIMMH OO OOMHOCTH TeOJIOrHyecKHX YCJIOBHH UX (POopMupoBaHHa, 
HeECMOTpA Ha TO, UTO OHH (POPMHPOBAaJIHCb B OYEHb IWMPOKOM JMana3zoue reo- 
JIOrH¥eCKOrO BpeMeHH — OT JOKeMOPpHA HW MO KpaiiHelt Mepe JO BepXHero Me3o- 
30d — MH IIpHypOUeHbI K pa3sIHUHbIM OOACTAM 3EMHOM KOpbI — OT APpeCBHHX Un- 
TOB JO MOJIOAbIX CKayaTbIxX COOpyKeHUH. 

Oyuot 3 BaxkHeuIHxX OCOOeHHOCTeH XPYCTaJICHOCHbIX XKHJI HW, B YaCTHO- 
CTH XKWJI, XAPAKTePH3YIONNXCA BLICOKHM Ka¥eCTBOM KPHCTaJWJIOB KBapla, sIB- 
JIA€TCA HX NOCTOAHHAA MPHyPOYeHHOCTh K BMeLJaIOWHM MOposaM, XHMHYeCKHH 
COCTaB KOTOPbIX OTJIMUaeTCA BbICOKUM COjepxaHHem KpemMHesema. HanOosee 
yacTO BMeIalollMMH TWOpoaMu ja XPYCTaJICHOCHBIX IKHJI CJyKaAT KBapI{MTHl, 
KBapIeBble MH apKO3OBble MCCUaHHKH, U3Bep2KeHHbIe NOpObl TpyNUbl PpaHuTo- 
HOB HU, pexKe, pasJIMUHble CMAHUbI, B COCTABe KOTOPbIX CYILeCTBEHHY!O POJIb HI- 
paeT KBapil. CoBeplleHHO HMYTOKHOe 3HayYeHHe B KayeCTBe BMCH{alolLHX HMe- 
OT TMOpOAb, SeHbIe KPeMHe3e€MOM HVIM BOBCe ero He CoOjepKallue — TakHe, 
Kak KapOOHaTHble NOpOAbI, PIMHUCTHIe M MHOrHe MeTaMopiuyeckHe HW KpHCTAa- 
JIMYeCKHE CAHUbI, OCHOBHbIC HW YsIbTPAOCHOBHbIC H3BeEPXeHHbIe NOPOAbI HT. I. 
[Ip 9TOM yMeCTHO 3aMeTHTb, UTO B TeX CJIYYaAX, KOFa XPYCTAJIeHOCHBIe AKHVJIBI 
ganleralor B OeHbIX KpeMHe3eMOM Topoax, OObIYHO B Helocpe{CTBEHHON OMs0cTH 
HaXOJATCA TMOposbl, OoraTble KPeMHe3eMOM. 

3aKOHOMepHasd IIpHYpOYeHHOCTh XpyCTaJIeHOCHBIX 2K K MOPOAaM OMpeeseHn- 
HOrO COCTaBa MIpOsBJIAeTCA BO BCeX paliOHaX IIMpOKOrO pa3BUTHA STHX 2K 
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B Copetckom Corse 4 34 pyGexKoM. Dra 3aKOHOMepHOCTb: BMECTE C ABJICHHAMH Me- 
pepaoorkKH BMeILaIOllMxX NOpO OKOJIO -XpyCTase@HOCHBIX %KHJI, a HepeAKO MpA- 
MOPO H JOBOJIbHO HHTCHCHBHOPO paCTBOPeHHA STUX MOPO] NO3SBONAIOT BbICKA3aTb 
IIpeMOOReHHe, YTO KPHCTAaIbI TOPHOTO XpycTaa B XPYyCTAaJICHOCHBIX 2KUAaX 
oOpas0BasMcb MyTeM W3BJIeYeHHA KPeMHeseMa M3 BMEILAaIOWHxX MOpos (*): 

PasHocTropoHHee H3yYeHHe XPYCTaJICHOCHBIX 2H, MpOBeAeHHoe B MOCJET- 
Hue TOJ[bl MHOFHMH HCCuIeqOBaTeIAMM B pa3JIMUHbIX paOHaX, TMOJHOCTbIO 
NOATBepXKaeT STOT BbIBON. OcoGeHHO MOKasaTeJIbHbl B 9TOM OTHOINeHHH UC- 
cieqosanua Ha IIpunomapHom Ypane A. E. KapakuHa, KOTOpOMy He TOJIbKO 
yMalOCb JOKasatTb, ITO BMEILalOl He NOPOAbI CJy2AKUJI UCTOUHHKOM MaTepHasa AIA 
rOpHoro xpycTasia HW J[pyrHx MHHepaJOB XpPyCTaJIeHOCHbIX rHe3q, HO HM Mpoana- 
JIM3UPOBaTb KOJIM4eCTBEHHYIO CTOPOHY ABIeHHA (°). 

Takum 06pa30M, MOXHO C NOHO yBepeHHOCTbIO yTBep%KaTb, YTO BarxKHeH- 
Wel OCOOCHHOCTHIO reHesvca XpyCTaJIeHOCHBIX KUJI ABJIACTCA HSBIICUCHHE PacTBO- 
paMH KpeMHeseMa HM MHOrHX J[pyrHX KOMMOHEHTOB BMeIaOllux NOpox uM mocse- 
JYIOUlee HJM OHOBPeCMEHHOe HX OTJOMKeHHE B HRUMAX B BUe TEX WJM MHbIX MH- 
HepaioB. B cBaA3H C 3THM HaOsOfaeTCH OMpeeseHHad 3aBHCHMOCTb ooulero 
MHHepaJIbHOrO COCTaBa XPYCTaJICHOCHBIX %KHJI OT COCTaBa BMelIaIoWlHMxX NOpod, 
a HepeKO HW BO3HHKHOBeHHe B KUNaX THNMYHOPO «aJIbIHUCKOrO NaparenesHca» 
MHHepasioB. Oco6eHHO ueTKad 3aBHCHMOCTb COCTaBa XpYCTaJICHOCHBIX %KMJI 
OT COCTAaBa BMelaroulux MOpoy oTMeyaeTca AIA HawOoee MO3QHUX 9TANOB op- 
MHpOBaHHA XK, Kora OOpasyrorca xpycrTameHocubre nogocTu (4,°). TmaB- 
HbIM 06pa30M B CBA3H C HHTCHCHBHBIMH MpOWeccaMy BbIMeIai4BaHuA BMelalo- 
WHX NOpOA HW OTYaACTH ABJICHHAMM MeTaCOMAaTO3a HaXOJUTCA PA XapakTepHbIx 
IIpH3HaKOB MHOrMX XPYCTaJIeCHOCHBIX 2K, KaK, HallpHMep, CHJIbHOe pa3JO- 
X%KCHHE BMEIMAIOMMX NOpO B 3altbOaH ax XK C OOpasoBaHHeM KaBEPHO3HHIX pa3- 
HOCTeH, OCBeTIIEHHe STHX NOPOL HU (bOpMupOBaHue Ha HX MecTe CBOeEOOPaSHbIX PbIX- 
JibIX IPOYKTOB, HaIMYHe B3aHMOMepeXOJOB MaTepHala 2XKHJI WH BMellaroulux 
NOpo,, UpH4yIMBOCTh OYepTAaHHH 3ambOaHAOB HU Ap. 

M3 ckKa3aHHOro BBIIe ACHO, YTO XpyCTAaJIeHOCHble XKHJIbI OOMaaloT PAOM 
IIPH3HaKOB, COJIMKaIOWlMX HX C aJIbIMHCKHMM XKWAMH, OAHaAKO, MeK,y ITHMU 
ABYMA rpynmamMu oOpa3s0BaHH MMeloTCA HW CYIeCTBeHHbIe OTJMYHA. 

Hapsyy c onpeyenaroujel poubio BMellalollux MopoX Awa copMupoBaHHa 
XPYCTAJICHOCHBIX XKHJI B HACTOAMEe BPEMA MOXKHO CUMTATb YCTAHOBJICHHbIM Ha- 
JIMuHe TeHETHYeCKOH CBA3H STHX MK C HHTPY3HBaMH rpaHHTOHAOB, TO He 
NOSBOJIACT OTOXKICCTBIATh UX C aJbMHHCKHMH XKUaMH B COBPCMeCHHOM TIOHH- 
MaHMM 9TOrO TepMuHa (2). 

Cieqyroujeh Baxkuelituei OcOGeHHOCTbIO XpyCTaJICHOCHBIX X%KHJI ABULAeTCA 
CHeuMpH4HOCTh HX XHMH4eCKOrO HM MHHepasorMyeckoro cocTaBa, XpyeTaJIbHble 
XKHJIbI MOUTH HalleJIO CJIOXKeHbI MHHEpasaMH, B COCTaB KOTOPbIX BXOJAT NeTpo- 
PeHHbIe€ SJIEMEHTHI, TOra KaK POJIb M€TAJIJIOreHHBIX IJICMCHTOB B MOJaBJIAIOWLeM 
OOMbUIMHCTBe CyyaeB HMUTOKHA. B cBpa3sv c STHM PYAHbIe MUHepavIbl, B TOM 
yuCe HW CYIbHAbI, XOTA MH BCTPewaloTCA B XPYCTAaJIeHOCHBIX KHAaX, HO MOUTH 
HUKOTa He NOCTHPAaIOT 3HadHTeJIbHbIX WH TeM OOWee TPOMBILVJICHHbIX KOHICHTpa- 
uu. B Tex ciyyaax, Kora B KWMAX MOABJIAIOTCA SHAYMTEJIbHbIe KOMMUeCTBA 
CYbPUAOB, OHH CTAHOBATCH MasIO HHTepeCHbIMH B MIPOMbILLWIeCHHOM OTHOWEeHHH, 
B sToM cMbicae CybPpUubl H Apyrve pyHbIe MUHEPAMbl ABMAIOTCA OTPHILATeuJIb- 
HbIM KOCBCHHbIM IIpH3HaKOM IIPH OWe€HKe XpycTaJIeHOCHbIX Ku. HeoOxoxUmMc 
3CCb %KC OTMETHTb, YTO eHHCTBCHHBIM M€TAaJIJIOTCHHbIM 3JICMCHTOM, KOTOpHIE 
HHOrla HrpaeT 3aMeTHY!0 POJIb B COCTABE XPYCTAJICHOCHBIX KM PasJIMYHbIX palo- 
HOB, SABJISeTCA 2KeesO. B cBxA3H C STHM B COCTABe XPYCTAJICHOCHbIX %KUJI He 
NO3AHUX STalaxX HX POPMUPOBAHHA NOABMAIOTCA UMPHT UH TeMaTHT, KOTOpbIE 
OOBIMMHO BbIJeNAIOTCA H3 PaCTBOPOB MIM y2xKe Mocie (OpMUpOBaHHA KPHCTAsVIOE 
PropHOoroO XpyctTasiA WIM Tepe KOHIOM ero KpPHCTaJWIusayHH. 

Hsyyenne muHepamoruueckoro cocraBa XpYCTaseHOCHBIX KU, HX OTHOUIe: 
HHA K BMelalolluM ToposaM HW psa Apyrux ocobeHHocTeli NO3BONAeT: CenaTt 
BbIBO O TOM, YTO STH MKUJIbI MOFYT ObITh NPOTHBOMOCTABJIeHb! pasHOOOpasHbIN 
PYAHBIM (pOpMallMAM, BXOJAMIMM B OOWMPHYyIO HM pasHoxapaKTepHyto rpynny 
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‘BaPUeBbIX KUN. B ITOM CMBICe BCE KBapWEBbIe KUMI, MpeACTAaBAIONIHe TIpak- 
HYeCCKHH HHTePeC, MOKHO PasONTb Ha J[Be, XOTH KOJHUCCTBEHHO H BeCbMa He- 
ABHOSHAYHBIC, TPYNMbl: PYOHOCHbIe HM XpycTameHocHbie. XpycrameHocuple 
KUJIbI OTMYAIOTCH OT PYOHOCHBIX KBaPWeBbIX MKHJI He TOKO MHHepasornue- 
KUM COCTABOM, HO HepeKO Tak?Ke PANOM CTPYKTYPHBbIX, TERCTYPNBIX HU JIPyrHux 
IPHSHAKOB, NOAYEPKMBAIOMUX pPasIHUMe TMpPOUeCCOB, B pesybTaTe KOTOPbIX 
IIH CSPOPMHPOBaHbI ABe STH LpPYMMbl MK. 

BecbMa JOGOMbITHBIM sIBIIeTCA TakxKe TpocTpavcTBeHHoe pacnonomenne 
<PYCTAJICHOCHBIX XKHJI, KOTOPbIe, TAK KE KaK H PYHbIC AHI, OOMIHO KOH- 
ICHTPHPYloTcH B pefemax TeppuTOPHaIbHO OrpaHHYeHHBIX YYaCTKOB, OOpasy- 
OMIMX XpYyCTaJIeHOCHble PpaliOHbl, a NOcMeAHHe, B CBOIO OYepesb, MOryT rpyn- 
IMPOBATbCA B IpOBHHUHH. IIpH 3TOM BHYTPH YeTKO BbIPAaKeHHbIX XPyCcTasweHoc- 
HbIX PAHOHOB OObIYHO OTCYTCTBYIOT CKOJbKO-HHOYb 3HAYHTeJIbHbIe Y3JIbI PUPO- 
PePMAJIBHBIX PyHbIX MecTopomeHHi. M HacGopot, KpynHble y3uIbl xpycrase- 
JOCHBIX XKUJI TAKKE OTCYTCTBYIOT B Mpeyelax YeTKO BbIPAKeHHHIX PYAHbIX pali- 
DHOB C MACCOBBIM IIPOABJICEHHeEM PYJOHOCHBIX KBaPIeBbIX IKMJI. 

Iloqsoqs Toru BceMy cKa3aHHOMy, HeOOXOAUMO TOAYepKHYTb, YTO Xpycra- 
NEHOCHbIC IKUJIbI MpeACTaBIAoT COOOH CBOecOOpasHy!o Tpymnly *wu, reneTuuec- 
KH CBASAHHBIX C PpaHHTonjaMH. OHN XapakTepH3yloTCA HasIMuHeM IIPAMOH 3a- 
BUCHMOCTH HX XHMHYeCKOLO H MHHepaJOrMyeCKOLO COCTaBa OT COCTaBa BMer{alo- 
UX NOpON, MIpakKTHYeCKH OOBIYHO He COepxKaT PYHAIX MHHEPaJIOB HW Pe3KO OT- 
MH4alOTCA OT PyYNOHOCHBIX KBaPUeBbIX 2KHJI KAK YKa3aHHbIMH, TaK HW PAOM Apy- 
PHX IpH3Hakos. JaHHble, MpHBeAeHHbIe BBWC, MO3BOIAIOT BbIJeIUTb cpequ 
PPyNMbl KBapleBbIX KH Oco6yio POpMallHio XpyCTaJIeHOCHbIX KBapIeBbIxX 
KHJI, OTJCJIMB HX OT HECPaBHCHHO MeHee HHTEPeCHBIX C NPHKMAaHOW TOUKH 3pe- 
HHA XPYyCTaJIeHOCHbIX aJIbIIMMCKHX KH. 


JIbBOBCKHH rocyapcTBeHHbIt yHuBepcuTer Tlocrynuao 
uM. Hp. DpaHKko BONG 
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ITETPOI PA@H ¢ 


M. Il. JIbBICEHKO 


JIECCOBHAHAS MOPOAA C HAAMNOMMEHHOM TEPPACHbI 
PEKH EPAJIKA (KO)KHbIM YPAJI) 


(1 pedcmasaeno akademuxom J. B. Haauskunsim 2 1 1656) 


Ewe A. Il. Kapnuucxum (1) u ®. H. Uepnpmuennm (4) ormMeyasocb pacipo 
CTpaneHWe JIeCCOBHAHEIX TOpo Kak B 3amaquol yactu (I]puypambe), Tak } 
B BOCTOYHOM yacTH (Saypambe) BawikupHH HW B NpHweraioulux K Hel OOacTAXx 
JleccOBMAHbIe MOpOAbl OObIYHO TIPHypoOueHbI 3eCb K BePXHHM TOPH3OHTAN 
HaJMOHMeCHHBIX AKKYMYJIATHBHBIX Teppac peK (B paBHHHHbIX HX UaCTAX), § 
TakxKe K TeCHO C STHMH POPH3OHTAMH CBA3SAHHBIMH J{CJIOBHAaJIbHbIM CYPJIMHKAl 
MeKpeuHBIX poctpaucTs. BooOmle B paBHHHHOH yacTH TOwKHOrO HU YacTHIN 
Cpequero Ypama HaOsogaeTcA HeKOTOPaA JIECCOBHAHOCTh WIA MHOrHX Me 
BepXHOCTHBIX PbIXJIbIX OCaJ[KOB pa3JIMYHOrO reweTHYeCKOrO THMA. 

Tlopoybl meccoBHAHble WIM TeHeTHYeCKH OIM3KHe K JIeECCOBHAHbIM HaOsioja 
FOTCH, OMHAKO, H3peyKa B NpesropHok u ropHok wactax Ypauna. Jlerom 1954 r 
HaM yaslocb HaOm0aTb OOHaKeHHe TAKOrO poga Nopoyb. Pacnomox*KeHo OHO Hi 
3allaj\HOM CKIoHe Ypasa B 6—7 KM Ha 3anajy oT cT. Kponayeso Ypumckou &. J. 
y paspesya «IIporpecc»; BbIxXO, NOpoybl IpHypoweH K KpyTO oOOppbiBaromelic: 
TepBol HaMOHMMeHHOH Teppace seBoro Oepera p. EpanKka (mpHToK p. Cum 
Brajaiomen B p. Besryto). 

Haxomjlenve JIeCccOBHAHOrO TpyHTa BOH3H BOAOpasyeIbHOH uacTH Ypana 
B paHOHe, OTJIMYAIONIEMCA OTHOCHTEJIbHO BbICOKHM COJepKaHHeM OcaZKOB, pe] 
CTaBJIAeT ABICHHe JOCTATOYUHO NpuMeyaTesbHOe. B cBa3H C 3THM, KaK HaM Ka 
X*KeTCA, MpeCTaBJIAeT HHTepec ONyONHKOBaHHe CBeeHHH O BeleCTBEHHOM CO 
crape M (H3HKO-MexaHH4eCKHX CBOHCTBaX MeCTHOTO JeccoBMAHOrO rpyHTa * 
a Takx%Ke ero KavecTBeHHOe ONHCaHHe. 

Iloq NMoOuYBeHHBIM TeMHOOKPalIeHHbIM CIOeM MOIIHOCTHIO 0,50—0,80 m B 06 
HaxKeHHM BCKPbIBAeTCA MIPHMepHO TaKOH Xe MOMLHOCTH TOpH30HT, KOTOpBbI 
cleqyeT Ha3BaTb MepeXOAHbIM K JIECCOBHAHOH mMopoye. Cocrapssiomjaa 93TO’ 
POpH30HT MoOposa pasOuTa TpelllMHaMH Ha MHOTOUHCJIeCHHbIe OTICNIbHOCTH 1 
OTIMYaeTCH OOJIbINeH MpPOUHOCTHIO (CIIEMCHTHPOBaHHOCTbIO) MO CpaBHeHHIO | 
MOUBCHHBIM HW HWKeeKallHM FpyHTOBbIM C0eM. L[BeT MOpOsbI TEMHO- MU BHI 
HeBO-KO pHuHeBbIM. CyA 10 WBeTY HM NPOUHOCTH, STOT TOPH3OHT ABIACTCA MECTON 
cocpeqOTOUeHHA TYMYCOBbIX, XKeJIeSHCTbIX H pa3HOrO pola HHbIX COeqMHeHUE 
BbIHOCHMbIX H3 MOUBeHHOTLO CJION. 

Ilepexoyubrit TOpH30HT TocTemeHHO CMeHsAeTCA KHM3Y TOPH3OHTOM NMOpoyBl 
KOTOpas BIOHe MOxKeT ObITb IpHuncyeHa K sJeccOBHAHEIM. BuyumMasa MOLLHOCTI 
noposst 8—9 m. [lo rpanyomerpuyeckomy cocTaBy Oa (Ha OCHOBe BH3YaJIbHbI. 
MpH3HaKOB) OTHOCHTCA K MbWIeBaTO TwxKeMOL cynecu. Mlopoyxa Ha NepBbIit B3rVIA 
He CJIOUCTa, HO BHAMATeJIbHbIM OCMOTp yOexKMaeT B ee CKPBITOM CIOMCTOCTH, KO 
Topand Coulee 3aMeTHA B HYDKHeH YacTH OOHa2KeHHA, Jem B BepxHeil. LRer nopost 
MaJeBbId C KOPHUHEBLIM OTTCHKOM B CYXOM COCTOAHHM, OypoBaTO-xKeTHIi H OY 
POBaTO-KOPHYHEBLIM — BO BaKHOM. BepTukaJIbHan OTJebHOCTh BBIPaKeH 
MCHEe YETKO, YM B THITMYHBIX JIeccax Cpequet Asun, Ykpauubl UH JaxKe B mec 


* Jia atanu30B Obil B3AT MOHOMHTHBI OOpaszer, TpyHtTa c riyOunp 4,0—4,2 m. 
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COBHHBIX CyPIMHKaX paBHHHHOK yvacrn BawKupcKoro IIpuypanpsa. Crenku 06- 
HaKeHHA COXPaHsAIOT IPHMCPHO BePTHKAJbHYIO OPHEHTHPOBKY TOJbKO B Hpeye- 
wax BepxHux 5—6 M. Ilopoga B HuxHeli UacTH OOHaxKeHUA COMA o6paso- 
Basia OTKOC B 20—30°. Kap6onarTbi B BHe KOHKpeWHit HJIM TOUCUHBIX BKJIIOUeHHH 
He3ameTHbI. CaCOs ormeyaetes JH B POpMe OUEHb TOHKUK kKopouek («muece- 
HH») Ha CBOOOHEIX pasOuTbIX Tpe{HHaMM MOBepXHOCTAX MOposbl H B Be He- 
OOJIbUIMX BeTBANLUXCHA NporaUNOK. Cneympuyeckat HeKanusIApHan MOpHCTOCTb 
(Makponopuctocts) xopomo BuyHa. Mamerp mMakponop jocruraer 1 mm, pexe 
2 MM. KapOonaTHol HHKpycTalMu Makponop He HaGwiogaerca. Maxkponopbt JIviub 
u3peAka MOKPbIThI COMAMH YeEPHOrO H KOPHYHeEBOrO BETA (COMM 2Kese3a, MapraH- 
1a HW ryMYyCOBbIX COeAHHEHHH). OTMeUAIOTCH TAKKEHEOOJILIIHE IKEME3HCTHIC KOH- 
Kpeuuu (OOOOBHHBI), CH3bIe HOTEKH H Hepa3JIOMKUBIIMeCH PaCTUTeAbHbIe OCTAT- 
KH HW UX culeqb. 

OnpeyeeHHe MUHepanormyeckoro cocTaBa KpynHosepHucTEIX cbpaKuuli 
(0,25—0,05 u 0,05—90,01 mm) uMMepcHOHHBM MeTOJOM OGHapyXUI0 3HauHTedb- 
Hoe MpeoOslayqaHHe B cocTaBe 9THX (ppakIM NOMeBHIX LWMATOB H B OCObeHHOCTH 
KBaplja; MHOrO MeHble COepXRUTCH KapOOHATOB KaJIbUUA (B Bue MOJyoOKaTaH- 
HbIX 3epeH) MH CObI. B HesHayHTeIbHOM KOJIMYeCTBE BCTpeyalOTCA MHHepavIbl 
Taxesloh (ppakUHH HW KapOoHaTHO-rJIMHUCTbIe arperarbl. 

[panysometpHueckhit cocTaB ompejesacat OObIYHBIM MeTOJOM MUKpoarpe- 
TaTHOrO aHaJIW3a H aHaH30M C (PH3HKO-XHMHYeECKOH MOATOTOBKOH rpyHTa 10 
H. A. Kauuucxomy (°). Cymynoctb ee 3akmloyaeTCa B TOM, UTO, KpoMe OOBIMHOL 
Mpoweqypbl MexXaHHyeCKOrO JUCMeprupoBaHHA, W3 YTpyHTa yaaoTCA Kap- 
OOHATHI TocpecTBOM Bo3yelicTBua HCl u ero norsmomarwnulul KOMIMJIeKC Hacbl- 
maeTcad HOHOM HaTpHa. B ormuune ot H. A. Kaunuckoro MbI Mpou3Bo,HH 
PacueT MpOWeHTHOrO cOsepxKaHHA OTICIbH‘IX (bpakUHH TO OTHOMIeHUIO K Becy 
OecKapOoHaTHOH YactH rpyHta. [Ip noqo6HOM cnocobe pacueta pe3syJIbTaTbl rpa- 
HYJIOMeTpH4UeCKOrO aHaH3a C NOATOTOBKOH rpyuta m0 H.A. KaunncKomy yka- 
S3bIBalOT Ha SJIEMeHTapHblli (MepBHUHbIM) cocTaB OecKapOoHaTHOH 4YacTH rpyHTa. 
B ta6n. 1 npuBoqatcs pesyibTaTbI TpaHyJIOMeTpHyeCKOrO aHaHsa. 


Ta6muua 1 
IpaHymomeTpuueckHi coctTaB (B %) 


w S Conepx. coueli, 
= 0,50—0,25 | 0,25—0,10 | 0,40—0,05 | o 0,01—0,002 y WasieHHbIX pH 
ne , > , > 

1,0—0,5 | <0,002 wm | ns an 

a 8 MM MM MM 2 MM apa: 
Os es 

a 0,9 4,0 152 2,6 | 47,7 25,9 | 9,5 | — 

6 0,5 eG 10,4 oad 45,0 26,4 13,8 AGH 


* g — MuKpOarperaTHbIt aHalH3, 6—aHanH3 C GH3HKO-xHMHYeCKOH NOATOTOBKOH m0 
H. A. Kaunuckomy. 


Ilo xnaccupukanun B. B. Oxoruna (*) uccuezyemblit rpyHT 10 MH4Kpoarpe- 
TaTHOMy COCTaBY OTHOCHTCA K IIbIJI@BaTbIM TAXKEJIBIM CYIeCHM, a TO 9/IeMeH- 
TapHoMy cocTaBy OeckapOoHaTHOl YacTH — K JIefKHM MIbWICBaTbIM CYTJIMHKaM. 

O6pamaeT Ha ceOs BHUMAHHe BeCbMa He3HavHTeIbHad MUKpoarperaTHOCcTh 
rpyHTa: MuKpoarperaTHblii cocTaB efO MpakTHYeCKM TaKOH Xe, Kak My SvleMeH- 
TapHbIX yacTHu. Cofleprkanne MblulepaTol :pakUMH NpH anamMse C pasM4yHOH 
(110 CTeMeHH HHTCHCHBHOCTH BOSeHCTBHA Ha TPpyHT) MOArOTOBKOM MOUTH He u3- 
MeHUsoch (61,2—63,2%). Cpequ nbiwiepaTo :pakuuu MpecdsagjaeT Ppakuna 
KpynHO Mb (0,05—0,01 mM), ¥TO ABAdeTCA THIMYHBIM JI HOPOA MeccoBoro 
KOMMIeKca. OTHOMeHHe COsep2KaHHA (PpakUMH KpyNHOM MBI K (pakuUMN Mes- 
Kol mpi (0,01—0,002 m) paspuo 1,72—1,87. 

Jina MHOrHX JIECCOBAANEIX rpyHTOB, B TOM UHCIe MH JeCCOBUANBIX TpyHTOB 
papuunnol uacra Bamxupcxoro [[pnypasba, np pu3Hko-xXMMMYeCKOH MOATO- 
TOBKe rpyHTa K aHaJIM3y XapaKTePHO 3HAYHTeNbHOe «pasBePTbIBAHHey YaCcTHL 
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IIbIMeBATOH (ppakUHH HU, COOTBETCTBEHHO, CHJIbHOe yBeMYeHHe COsepKaHnA Pn- 
HUCTBIX YacTuu. B nmo_TBepxyeHHe STOO B TaO. 2 IPHBOAATCA Pe3yJIbTAaTBE 
aHaJIM30B OOpaslloB, OTOOpaHHbIX B paBHHHHOH yacTru BauikupcKoro IIpuypams 
(o6paseu | B3aT ct rayOuHbl 2,7—2,8 M Ha NepBol (BTOpou?) HaXNOMMeHHOU Tep- 
pace p. Yopr B pattone cr. Mrmuno; oOpasey 2— Tam xe, HO C rl yOWHBbI 
3,8—4,0 mM; oOpase 3—c ray6uHE 4,0—4,2 m B palione cr. UepHHKOBCK). 


Ta6auna 2 


g : @pakWuN GaCTH, B MM MW HX cofepxKaHHe B % me Hanwens:rpyatean 
5 z IIPOMbIBKe [paHYOMeTPHY. Kac~ | 
‘2 a rpyuta (8 % | cuukanun B. B. Oxo- 
e OT Beca Ha- THHa (8) 
2 | 0,25—0,05 | 0,05—0,01 |0,01—0,002 | <:0,002 cece 
S Q 
4 a WE 46,5 24,4 11,9 z= Jlerkuii mbinepaTeiit 
Cyr JIHHOK | 
10,3 22,6 Ore 47,8 18,4 IauHa r 
2 a 18,9 45,8 20,6 gaye — CpeqHHH mbivleBa- 
TbIM CyrIMHOK 
6 4,2 28,5 P25)9) 41,8 17,8 [nua 
3 a 36,1 30,0 18,3 10,6 — Jlerkul mbwieBaTblt 
Cyr JIHHOK | 
6 2250 Slieel 4 lala ayer 14,0 nuna | 


* 4 — MMKpoarperaTHbI aHaslH3, 6 — aHalH3 C MH3HKO-XHMHYeCKOM MOATOTOBKOM Oo 
H. A. Kaunuckomy. | 


CpaBHeHne JaHHblx Ta6s. | w 2 NO3BONMeT YCTAHOBHTS, TO MbIIeBataa (0,05— 
0,002 mm) 4 MeskonecuaHaa (0,25—0,05 mm) dpakuHH B JeCCOBHAHOM rpyHTe 
¢ TeppacbI p. Epamka cocTOAT rulaBHbIM OOpa30M 3 MepBHUHbIX 3JIEMeCHTAapHbIxX 
yaCTHU, a B JIECCOBHAUBIX TpyHTaxX paBHHHHOK yactu BawKupcxoro IIpuypanba 
YaCTHUbl STHX Ke (pPpaKUHH UMECIOT B 3HAUMTeIbHOH Mepe BTOPHYHbIN XapaktTep: 
OHH, B J[CHCTBHTCbHOCTH, ABJIAIOTCH MHKpOarperaTaMH, COCTOAUIMMH U3 60- 
Jie MEJIKHX QJIEMCHTAPHBIX YacTHY. CreeHb arperHpOBaHHOCTH rpyHTa pv mpo- 
YX PaBHbIX YCIOBHAX 3aBHCHT B MepBYyIO OYepeb, NOBHAMMOMY, OT AucMepe- 
HOCTH COCTABJIAIOMAX TPyHT IICMeCHTAPHbIX YACTHI; YEM STH MOCIeHHe Mesbye, 
TeM OOJIbUIe WOJMKHO COepKaTbcaA B PTpyHTe MHKpOarperaTHbIX YacTHIL. 

EcrecTBeHHaa BulaxKHOCTb rpyHTa paBHna 18,6%; OObeMHBIM Bec, OMpeyemeH- 
HbIM MeTOAOM NapadunupoBauna”, 1,80 r/cm?; yqesubHbI Bec 2,64; O6beMHBI Bec 
TBepJou casper 1,52 r/cem®; nopuctoctTb 42,2% (KosdpuUHeHT OTHOCHTeIbHOM T0- 
puctocru 0,737). [loyoOHaa mopuctoctTh, XOTA HW HECKOIbKO ycTyMaeT MOpHcTo- 
CTH THIMUHbIX JIeECCOB, HOBCe 2Ke JOCTaTOUHO XapakTepHa Jia NOpo meccoBuy- 
HbIX. 

KommpeccHOHHble HCHbITAHHA MpOBOAHIHCh IPH BuaxHOCTH rpyuta 7,2%. 
J{o narpy3ku 3 xkI/cm® ucnbiranve MpOHsBOAUMOCb C CyXHM pyHTOM, pH Ha- 
rpyske 3 KI /cm® oOpas3ell rpyHTa yBlaxHacd. OnbIT MOKa3asI, YTO Ha JOM 
BTOPHUHBIX MOp (Makponop) NpHxoyUTcA Bcero AM 8,1% oT OOmel NOpucTocTH 
rpyuta. J\1a cpaBHeHHa yKaxKeM, UTO TO HalluMM Ja@HHbIM B CBeTJIOMaeBOM sec- 
ce J[HenponetposcKoh o61. (YCCP) Makponopucrocrh coctaBaseT qo 35,4% 
oT oOujeH MOpuctrocTu, uu 16,7% oT O6beMa rpyHTa. 

Kosipultvent Makponopuctoctu (pasHocTh MeExyy KoSsdppHuneHTaMH OTHO- 
CHTCJIbHOH NOPHCTOCTH JO HW WOCde YBaxKeHHA PpyHTa) pH Harpy3ke Ha rpyHT 
3 3 KI'/cm® pagen 0,090, a cooTBercTBylomlHli emy Koa(pPHUHeHT OTHOCHTeAbHOM 
mpocajoynoctu 0,05. Ilo sromy nocnequeMy WoKa3aTe/o JeCCOBHAHBIM rpyHT 
c Teppacbl p. Epamka oTHOCHTCAH K KaTerOpHH MpocaOuHbIX TpyHTo. 

MakcuMasibHasd PHrpocKOMMUHOCTb rpyuta coctaBisaeT 5,8%, MaKCHMasIbHad 
MOJICKYJAPHaH  BMAaPOCMKOCTb, OMpeemeHHad MeTOJOM BaarOeMKHX cpey 
A. ®. Jle6eyesa, 20,1. Bepxuuit npeyen nmactuuHocTH OmpeeAICA Ha mpHoo- 
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pe A. M. Bacunbesa, nmxHui —cnoco6om pacKaTbIBaHa rpyHta B XKTYT, 
NpPHyeM BeIMYHHA MepBoro cocTaBasa 35,0, Broporo 25,7 ycO MacTHUHOCTH 
9,1. [lo sHaueHvamM uncna NacrH4uMocTH HM MaKCHMaJIbHOM MoseKyAApHow 
BJlAPOCMKOCTH HCceqyeMblid rpyHT OTHOCHTCA K CcyrmuHKaM. JInnelinasd BOo3- 
Ayunad ycayka coctaBua 4,0%, oObemMHad BO3,ymIHad ytayKa 8,9%. 

Tloqpoqa uTor, yKaxkem, uo rpyHT Haynolmennoli Teppacsr p. Epaska, 
XOTA H OTIMYACTCA OT OOBIYHBIX JECCOBHAHBIX PPYHTOB H€3Ha4HTeJbHOH MUKpO- 
arperHpOBaHHOCTbIO, OTCYTCTBHEM KapOOHaTHbIX KOHKpellMlil, Maso oneki 
MaKpOnop B OOlleli NOPpHCTOCTH HM XapakTepOM MHKpycTaluH Makponlop, HO 
NO oOlleMy CcBOeMy MOp*omorHyecKOMy OOJIHKY, rpaHyJOMeTpHuecKomy co- 
cTaBy H ()H3HKO-MeXaHHYeCKHMM CBOHCTBaM BUOWHe MOKeT ObITh MpHunceH 
K KaTeropHu JIeCCOBHAHbIX Nopoy. CocraBsatoulve rpyHT TeppHreHHb!e KOM- 
TIOHEHTbI HMEIOT HECOMHEHHO AJJIOBHaIbHOe MpoHcxoxyenne. HesnaunTeibyan 
arperupOBaHHOCTb TpyHTa CBA3aHa C eFO OTHOCHTeIbHO rpyOo,ucnepcHbiM 
COCTaBOM, KOTOPbIM B CBOIO OYepeb OOYCOBJIEH HESHAYHTeJIbHOCTbIO TepeHoca 
MaTepHala, Cllaratoulero rpyHtT. H3pectHad meccOBHAHOCTbh rpyHTa ABIAeTCH, 
NOBHAUMOMY, PeJIMKTOM SMOXH OoIee 3aCYLIWIHBOH, YM COBPpeMeHHas 9I0Xa. 
B coBpeMeHHBIX KJIHMaTHYeCCKHX YCJIOBHAX IpeArOpHOH WH TOpHOK YacTH CeBepHor 
oxkpanupl [Oxnoro Ypana meccoBuAHble, B YaCTHOCTH MpocaouHble, CBOHCTBA 
TPyHTOB JOJDKHBI erpayupoBarTp. 

Toerynuso 
26 XII 1955 


IWMTHPOBAHHAS JIMNTEPATYPA 
1A. Tl Kapnuncku ih, Mss. Peon. xom., 8, 8 (1889). 27 H. A. Kaunuck wi, 


Meroybl mMexaHuyecKkoro H MHKpoOarperaTHoro aHasmu3a mouBbl, 1943. 3B. B. OxorTuHu, 
Tpyntopegenne, 1940. *@. H. Uepuumes, Tp. leon. xom., 3, 4 (1889). 
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Jloxaagu Axagemun nayx CCCP 
1956. Tom 108, NM 6 


TTETPOTPA®H A 


HW. A. OCTPOBCKHU 


IKCNEPAMEHTbI B CHCTEMAX: BHOTHT — BOA, ®AAJINT — BOA 
M BbIBOJ\bI OB YYACTHH BOJOPOAA B FPAHHTHOM MATME 


(II pedcmasaeno akademukom J. C. Kopoeunckum 21 XII 1955) 


JIurepatTypHble cBeyeHHA O CHHTe3aX THAPOKCHJbHOrO OMOTHTa HeMiOrO- 
yuceHHb!. [[HesMaTOMMTHYeCKOe TIpeBpallleHHe MYCKOBHTa B OMOTHT C H3Bue- 
YeHHeM HeOOXOJMMOrO 2Kese3a U3 CTEHOK aBTOKIaBa HaOmojan Y. B. Cripomat- 
HukosB (?) npu 500—S00° u mpu 1500 aTM. JaBMeHHA HakKpHTHYeCKOH (asbi) 
BOAHOrO pacTBopa xlopucToro Kasua. Cyi 0 KpaTKomy cooOmeHuto Mops (°), | 
6HOTHT CHHTesHpoBaH Moyepom wu OlircTepoM, OAHaKO CBeeHHA OTHOCHTEIB- | 
Ho PT-npegesop ycrounBocTH 6OHOTHTAa NOCeHHMH aBTOpaMH else He ONyONH- | 
KoBaHbl. HegaByo Hamu, BMecte cI. WU. Bepecom u T. B. Mepenxopoi ('), | 
Oba CHHTe3HpOBaHa H U3y4eHa OPHFHHaJIbHad THAPOKCHJIbHaA YACTO KeesHCTas | 
culioa, OMHAKO COBEPIeHHO He COfepxKaBllad PIHHO3eMa M STHM CYeCTBEAHO | 
OTIHUAaBIIAACH OT OOBTMHbIX MOpomooOpasyroulux OuoTUTOB. CyenanHHuble MpH| 
3TOM HaGJIOJeCHHA Ka3asIOCb HHTePeCHBIM MpOOIMKHTb H Ha OOBIGHbIMM OMOTH- 
TaMH. , 

TJostomy HaMH ObluIa CHHTe3HpOBaHa THAPOKCHJIbHaA MKeJeSHCTO-FIMHO3e- | 
MHCTas CuOa THMa OObIKHOBeHHOrO OuOTHTAa (AHHHTA) H Ob H3YUeHbI YCIOBhA 
ee CTaOHJIbHOCTH pH BbICOKOM JlaBJIeHHH. 

CuHTesHpoBaHHad Culoqa OOpasyeT mecTHrpaHHble MacTHHKH C COBepuieH-| 
HOW cnlalinocTbio. OxpamieHa B OypoBaTO-3eueHbIli BET HM NIeOxpoupyerT 110 CXe-) 
me N,gs>N,. CxaetonpenomienHe Ng = 1,683 ++ 0,003, Np'= 1,615 + 0,005, | 
- 2V = —0°. Ocp N, | cnatuocru. Penrresomerpwueckv OY¥eHb CXOHA C OHOTA-} 

TOM (MOpoliKorpaMMa CHATa HM uccmeqoBana H. H. Caygcxon). Mukporoto-. 
rpaduA UCKyCCTBeHHOH CHOAbI IpHBeyeHa Ha pue. | (Ha BKeliKe k cTp. 1126).. 

CuHTes NPOBOJUJICA B XapOMPOUHbIX TOJICTOCTeHHLIX aBTOKJIaBaxX OObeEMOM| 
2 MJ, JlerHpoBaHHbIx cepeOpom. Mcxoquas wuxTa cocTaBlalach W3 CyXHX pe-| 
aKTHBOB: KPCMHeKHCJIOTbI, OKHCH aJIIOMHHUA, OKHCH 2Kee3a, *KeNesa MeTaw-! 
JIMYECKOTO HM MeTaCHIMKaTa KaJIMA, BSATHIX B OTHOWICHHAX, COOTBETCTBYIOINIUX) 
OesBOqHOH yacTu cmoybI KFesAlSisO,,(OH)2. Cmecb ux ucTupamach Hu cneKa- 
Jlacb 63 Jocryna Bosyyxa pu 700°. JlapseHve He u3MepsOCb, HO BbIUHCIA- 
JOCb 10 ye@JIbHOMY OObeEMY BOAAHOFO Mapa pH MOMOMH AHarpamMbl puc. 2. 
OTa [MarpamMa Obla HaMH MOCTpoeHa MOCpeACTBOM SKCTPAanOAAWHH OMbITHBIX) 
NaHHbix Kenneyu (4) B copme psa: 


5H=V 402 4+V +4, 


BIIOTh AO apnenua 6000 arm. 3yecb P — JaBnenne, V — yyenbublli o6bem, 
a, b, cu d — koxppunuentst. B neKoroppix cy4atxX K BOAAHOMY Mapy MBI JO 
OaBIAIM BOMOPON, pasiaras AK ITOFO YaCTb BOIL MeTAIMYECKHM 2Kewe3OM (2). 
Ha ocHoBaHHH MpeyblyuyuX OMbITOR MpMHMMawlocb, YTO MpH OTHOWeHHH 
Boa : %KeNe30, paBHoM 1:1, NapuManbHad yupyrocTb Bosopoya cocTaBAeT 
MpHOIM3HTeIbHO OKONO 4/, OOmero JaBeHHA, a NpH OTHOWeHUY, paBaoM 
4:1, qaBnmenve Bogopoga coctaBaer 1/,;, OOmero JaBeHHA HT. J. 

BuoratT oOpasyercs 3 WHXTbI BbILIeMpHBeACHHOTO CocTaBa MIpH BBICOKOTi 
TeMuepatype HM pH BbICOKOM JaBJeHHH BOAAHOrO Napa. OcobenHo Onaronpusr- 
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CTBY€T CPO KPHCTAJIM3alMH TIpHMeCh BOAOpOa K BOAAHOMY Napy. I[Iuxta ue 
MaBUTCA H peakUMA IpoTeKaeT MeAY rasoBolt H TBep)bIMH cbasamu. B ToM cuy- 
wae, Kora MapuMabHoe Japnenne Boyopoya cocraBuser 4/,, o6mero jaBneHHA 
BOAHO-BOAOPOAHOM Ta30BOH CMeCH, BepXHuit TemMepatypHbili Mpeyen crabusb- 
HocTH papeH 840 + 20° np o6mem qaBeHnn oKON0 4000saTM. IIpu Gonee Bpi- 
COKOH TeMMlepaType OMOTHT pa3uaraeTcH Ha cbanauT Hi OecliBeTHY!O MOUTH 
amoptuyto tbasy * c N = 1,517 + 0,005. 

B onpirax mpu 3000— 4000 aTM. MH pH 715°, nocneqopatenbuo ymeubiuas 
KOJIMYECTBO BONOPOAa B rasoBoH (pase, MbI OOHApy HIN, ITO HMeeTCH ONpeseseH- 
HbIM Tpesest ero coyepxKanua, 

HwKe KOTOPOrO OHOTHT pa3ua- cmYe 
raeTca C BbIJeeHHeM MarHeTH- 
Ta, aMOpdHoH tba3bi U, HeOob- 
wioro KOJIMYeCTBA OpTOK/a3a 
(VN, = 1,526 + 0,003, N, = 
= 1,521 +-0,003).B 9Tom mpe- 
BpallleHHH paBHOBecHan yupy- 
TOCTb BOJOpoya cocTaBsIAeT 
oxono 1/,, yomu oOulero jaB- 

JIGEHHA CMeCH BOJOpOsa HU BO- 
AanHoro tiapa. [IpH mMeHburem 
TapWHasIbHOM jjaBJIEHHH BOJO- 
poga OuoTHT chepBa OOpa3yetca 
104 AeHcTBHeM BOJAHOrO Mapa, 
OJ[HaKO 3aTeM TOCTeMeHHO pa3- 
NaraeTca, BbINeIAA MarHeTHT, 


amopduyto (ba3y HU OpToKsas. 10 

area coapa. 1000 2000 +3000 ~+000 5000 6000.amm 
CTae€T 10 Mepe YBeJINYeEHHA JVIK- 2 

TeJIbHOCTH ombiTa. B Oe3BofO- Puc. 2. Ixcrpanosnpopanuan PVT-quarpamma naa 
pogquHol aTmociepe yxe mpH BOI 


800° npo6br yaxKe mpu Henpo- 
JOIDKUTENIbHBIX OMbITAaX MOUTH He COJepKaIH CIIOMbI, A COCTOAIM H3 CMeCH 
MarHeTHuTa HW aMopdHok cba3bi. IIpH napuuanbHOoM jaBseHHH BOZOpoya Gouee 
BbICOKOM, 4eM 1/,, JOA OOlerO aBNeHHA, OMOTHT OOpasoBbIBaICA HW Obl CTa- 
OuneH 70 Temmepatyppl 840°. 

V3 BbIIeH3IO*KEHHOrO BbITeKaeT, YTO TeMMepaTYpHbI mpeyed cTaOubHOCTH 
OvOTHTa MOJHHMaeTCA MO Mepe BO3PaCTaHHA NapuvabHOrO JaBJIeHHA BOJO- 
poya. STO xopowlo corjacyeTcA Cc ypaBHeHHeM peakIlHH 


2(OH)2KFesA1Siz01) =@ 2KA1Si30g + 2FesO4 + 2H2 


AnajOrMuHble HadwOJeHHA M10 JeHCTBHIO BOJHO-BOJOpOAHOK da3sbl Tepe- 
-MeHHOrO CocTaBa ObIIM CleaHbl Hal OCKOKaMH KpHCTam0B (panmutTa. Oxa3a- 
ocb, uTo mp 4400 atm. u mpH 800° B peakUHH Mexy (baxJIHTOM HW BO]AHbIM 


mapoM: 
3Fe.SiOg a 2H,O EE 2 Fe30,4 + 3SiO, + 2H» 


PaBHOBecHad [aplWHasbHawA YUpyrocTb BOAOpofa cocTaBAeT OKOO 1/, JOH 
o6ulero JaBJIEHHA BOHO-BOJOpOAHOK ra30BOH da3bl: MpH MeHbINeM JaBuJe- 
HHH BOJOpO,a (paAHT MpeBpalijaercd B MArHETHT, BbIeAA KPCMHEKHCJOTY. 
TemmepaTypa 3TOrO paBHOBeCHA, MOBHAMMOMY, IlaflaeT C BOSpacTaHHeM Napun- 
aNbHOTO JlaBJIeHHA BOOposa. 

IIpupeyeHuble CBeJeHHA ABJAIOTCH Pe3yAbTAaTOM NOJIYKOJMYCCTBCHHBIX WJM 
ylamke MOUTH Ka¥eCTBCHHbIX HaOJIOJeHHH, YTO CBA3aHO C HeAOCTAaTOYHOU JVIH- 

* Qru amopdbuple da3bl MpelcTaBsAIOT HepacnO3sHaBaeMble KPHMTOKPHCTaJIHYeCKHe 
CMeCH, NOBHIHMOMY, HECKOJIBKHX pa3.J1H WHbIX a3. Jaa HX WYHAHBH Aya Ju3sayun H WHarHOCTH- 
KH, BepOxATHO, HEOOXOJHMbI ODDbITbI TOpa30 6oulee JWJIMTeJIbHbIe, YEM MbI MOT JIA OCyULeCTBHTb 
B HMeBIUcHCA alllapatType- 
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TCJIbHOCTbIO H MaJlOM TOUHOCTbIO 9KCIIeEPpHMeHTOB. TeM He MeHee KaxKeTCA, 4TO 
OHH MO3BOJIAIOT CesaTb CaMble IipeBapUTeJIbHbIe BbIBOJbI O COCTABe Ta30B, PaB- 
HOBCCHBIX C IPpHpoOAHO rpaHHTHOH MarMoli, B TeMMepaTypHOM uATepBane /00— 
800° u upu o6mem jaBlmeHHu 3—4 THIC. aTM. 

To OOCTOATECTBO, YTO B rpaHuTaxX ycTOMYMBOH accouMalvel ABJIAeTCA 
KOMOHHaUHA MarHeTHT ‘WH KBapll (a He (aAHT) M YTO B CIIOMAHbIX rpaHHuTax 
ycTOoHuHB OMOTHT (a He MpPOAYKTbI ero NpeBpauleHHA), NOSBOIAeT AYMaTb, 4TO 
B YKa3aHHbIX Tipeyewax TeMMepaTypbl WH aBJIeHHA MaplMasbHaA YIpyrocTh 
BOWOpOsa B ra3se, PaBHOBeCHOM C IIPHPOAHbIM PpaHHTHbIM paciaBOM, JOJDKHA 
3aKJNOUaTbCA IpHOMM3uTeMbHO B Upefenax oT 1/,, Ao 1/, OOmero MaBeHHA 
cMecH BO,AHOrO Napa wu BOROpora. IIpH MeHbUIeM JaBeHHM B rpaHHTaxX He MOT 
6bI OOpas0BaTbcA OMOTHT, a IPH OObIIEM MpHCYTCTBOBaJ Obl (asAJIHT. 


VuctTutyT reouiorua py AHbIX MecTOpoxeHHH, Tlocrynusto 
neTporpapuu, MMHepasorHu HW reoxumMuL DV EXO A G55 
Axkayzemunu HayK CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


1T. HW. Bepec, T. B. Mepeunxosa, H. A. OcrposcKu a, HAH, 108 
Ne 1, 147 (1955). 2H. A. OctTpospcxkuii, Tp. HIEM, s. 1 (1956). * © B. Cuopo 
MATHUKOB, Tp. IV copemjanua no skcnep. mau. unetp., 1, 118 (1951). *G. Kenne 
dy, Am. J. Sci., 248, No. 8, 540 (1950). ° G. Morey, Geophysical Laboratory Carnegie 
Inst. of Wash., Year Book No. 59, p. 39 (1953). 
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Joxaayge Akagemun wayx CCCP 
1956. Tom 108, Ne 6 


ITAJIEOHTO/JIOTH A 


4. M. KOJIECHHKOB 


HOBbIE ME3030HCKHE YHHOHH)IbI H3 YPJIEHOCHDbIX OTJIOXQKEHHH 
PAHOHA TYCHHOPO. O3EPA (3AMAHOE 3ABAHKAJIbE) 


(I]pedcmasaeno akademuKkon |B. AY. Oop yuese.n| 19 I 1956) 


M3 ocaqountix o6pas0BaHnit Sa6aiikabsa WMpOKHM pacupocTpaHeHHeM Tionb- 
SYIOTCA M€3030HCKHe KOHTHHEHTAJIDHbIe OTIIOMKEHUA, MpeCTABJIeEHHbIe TpeuMy- 
IeCCTBEHHO O3ePHbIMH, OOJIOTHBIMH HW IpesropHbimu daunamu, Hakonsenue sTux 
OTNOKEHHI MpOWCXOAMO B IOPCKHX H MeJIOBbIX MpeCCHOBOAHIX Oaccelinax, IpH- 
YPOYeHHBIX K JIMHeHHbIM JeMmpeccHaM, KOTOpble OOpasoBasIHCb B KpHCTaswMye- 
CKOM (byHJaMeHTe B pe3ysIbTATe JOCPeAHEIOPCKHX TVIbIOOBHIX JBHXKeHHL. ITO 
OOYCNOBHJIO CTpOry!o 3aBHCHMOCTb MHHepaslorvyecKoro cocTaBa HX OT cocTa- 
BOB NOpO OKpyKalolux JelpeccHio BOSBHIMeHHOCTeH. OrTcioja H BCe Te TPYJ- 
HOCTH, C KOTOPbIMH CTaJIKHBalOTCA HCCIeLOBAaTeJIH Mp MOMbITKaX pacwieHeHuA 
HM COMOCTaBJICHHA KOHTHHEHTAJIbHBIX TOJIML Ha OCHOBAaHHH UX JIMTOMOrMYeCKOrO 
cocTaBa, T. €. B 3aBHCHMOCTH OT COCTaBa NOpO KpHCTaIHYeCKHX GOpToB Jle- 
TIpeCCHH: paSHOBO3PacTHble OTJIOXKEHHA PasHbIX Jempeccuh yacTo ObiBaloT ueH- 
THUHbIMH I10 COCTaBY, H HaOOOPOT, OMHOBO3PAaCTHbIle NOPOAb! ake B upeyetax oj- 
HOH JelpeccHH, HO Ha pa3HbIX yYacTKaX HepeKO HMEIOCT pa3JIHUHbIH MHHepaso- 
ruyeckHH coctaB. B HacTosilee BpeMaA HanOoulee S*pPeCKTHBHbIe Pe3YJIbTATHI pH 
KOMIIJIEKCHOM )peII@HHH BOMpOcoB cTpaTHrpapHH KOHTHHEHTaJIbHBIX OTJIOKe- 
HHH JlaeT NaseOHTONOrHYeCKHH MeTOX, Oco6oe 3HayeHHe JIA pacuIeHeHHA KOH- 
THHEHTAIbHOrO Me3030H HMeeT IpecHOBOsHaA (bayHa MOJIJIOCKOB, BOSMOMKHOCTS 
IIPHMeHeHHA KOTOpOlL B 93THX WemtAx Oblia MOKa3aHa BIlepBble paOoTamu 
IT. [. Maptuucoua (7%), 

VHTepecHO OTMETHTb, YTO MpeCHOBOAHbIeC Me3030HCKHe MOJJIIOCKH 3aGali- 
KaJIbA JOBObHO OM3KH MO CBOeMy POJOBOMY HM OTYACTH BUAOBOMY COCTaBy K 
Me€3030HCKHM IIpeCHOBOJHBIM MOJIIOCKaM, KOTOpble OblJIH OMMCaHbl H3 CHH- 
XPOHHbIX KOHTHHEHTAJIbHBIX OTJO*KeHHH Kutas, Monronuu, Manupuxypun, 
Anonuu, 3anaquoh Tepmanuu, IOxuolt Ppanunu, Sanagquoh Bexnrpuu u Ce- 
BepHol Amepuku. To oco60e 3HayeHHe, KaKOe HMEIWT IIPeCHOBOAHbIC MOJVIIOCKH 
IA CTpaTurpapWH KOHTHHeHTaIbHOTO Me30304 SabalikaIbA, S8acTaBAAeT 
¢ BHHM@HHeM OTHOCHTbCH KO BCHKHM HOBbIM HaXOJ{KaM 9TOM (ayHbl. 

Jletrom 1954 r. B KOHTHHeHTaJIbHbIX Me3030liCKHX OTMOmKeHHAX T’ycuHoosep- 
cKOH Jleripeccuu, B YacTH pa3spesa (Hal <OyMa2KHBIMH» CaHWaMu), CUHTAaBLUeHcA 
DaHee (bayHUCTHUeCKH HeMOli, HaMH Obla HaliqeHa OOUMbHAA (aya NpeCHOBO]- 
HbIX MOJIJIIOCKOB, B TOM UHCuIe H HeCKOIbKO HOBbIX BHOB Unionidae, Henspect- 
HbIX paHee B SaOalikauJbe. ; 

KouTHHeHTasIbHbIe OTMOMKeHHA TycuHoosepcKoH AellpeccHH NoOfpa3eJAroT- 
“1 B HACTOMMee BPeCMA Ha CBUTHI, OXapakTepH3oBaHHble (payHoli, Popol HW cmo- 
JO-IIbIJIbUCBbIMH KOMIIJIEKCAMH, COOTBeETCTBeEHHO: CpejHelopcKOroO, BepXHerop- 
*KO-HW2KHeMeJIOBOrO H HM2KHeMeOBOrO BOspacToB. Bce 3TH OTMOKCHHA CMSATHI 
3 CKIaKH WByX HallpaBsenuit (CB u C3) u pas6uTbl CepHelt COpocos, ¥TO BMecTe 
> pesKoll (pallvaIbHOH H3MCHYMBOCTHIO CHJIbHO 3aTPyMHACT KOPPeJAIMMIO OTIIORKE- 
Mit pasHbIx yyacTKOB. TyprvHckas CBHTa, B HOBOM ee NOHHMAHHH () cocTaBsIsA- 
ollasl BePXHIOIO YaCTb paspe3a KOHTHHCHTAJbHBIX TOV] T'ycunoosepcKoli 
lelIpeccHH, 3asleraeT Ha pasMbITOH MOBePXHOCTH ysaH-raHTMHCKOM CBHTbI, AaTH- 

iP 1167 


poBaHHOl BepXHelOpCKO-HMKHEMeNOBOK payHou. Paspe3 TyprHHCKOM CBHTBI 
Ha WeCHTpasIbHOM yuacTKe peCTaBIAeTCA B CMeYIOWeM BHC (cHusy): | 

1. Co canraomepatos (ribiO0-BaslyHHbIX KOHIPJIOMepaTOB), COCTOAIMME 
43 Cla6O OKaTaHHbIX KPYIHbIX O6JOMKOB (TrvIbIO) PpPaHHTOB, CH€HHTOB HM Apy- 
THX H3Bep2KeHHBbIX TOPOL, NPOYHO CLeMCHTHPOBaHHBIX CHJIbHO O2KEIeCSHCHHBIM, 
Ppa3HO3ePpHUCTbIM TecyaHHKOM, OOOralleHHbIM XJIOPHTOM. MouHoctb 5—10 M. 

2. Cnoli cBeTMOCepOro MeMKO3EPHHCTOPO MecuaHHKa C peKUMM CHePpUTU3Hpo- 
BaHHbIMH cTsxKeHHamMuH. MomHocTtb 3—5 M. 

3. IInacr 6yporo yraa. Momuoctp 1—I,5 M. 

4, [Ipommactok cOMcToro asleBpOMHTa C 3HAYHTeAbHbIM KOJIMYCCTBOM OKHC- 
JIOB *Kele3sa WH OGYrIMBIIeErOCA PaCcTHTeJIbHOrO AeTpHuTA. MouHocTb 0,5 —0,2 mM. 

5. Tlauka «OyMaxKHBbIX» OMTYMHHOSHBIX CJIaHIleB C OTHeYaTKaMH HM?KHE- 
MeJIOBLIX TIpeCHOBOAHHIX pbIG (Lycoptera fragilis Gusjev) u @uanonog. Mom- 
HOCTh 3—4 M. 

6. Tlauka ceporo nmuTuaToro mecuaHuctoro amespomuta. MomjHocTh 6—8 M. 

7. Tlauka muIoTHOrO MeCYaHHCTOTO aeBPOJHTA H MeJIKOSEPHUCTOTO TVJIOTHO- 
rO m1ecuaHHKa C H3BeECTKOBHMCTHIM I[CMeHTOM HM C OOJIbIMM KOJIMYCCTBOM Kapa- 
BaeOOpasHbIX CTAKeCHHH. CoepxKUT Ciefylolly!Io PayHy MpecHOBOHBIX MOJI- 
JIOCKOB, XapakTepHy10 JIA Hw>KHero Mena: Cyrena altiformis Grab. C. shan- 
tungensis Grab., C. wangshigensis Grab., C. kweichowensis Grab., 
C. selenginensis Martins., C. burjatica Martins., C. sibirica Martins., 
C. transbaicalica Martins., Probaicalia vitimensis Martins., Valvata piscina-' 
lis Mill., Planorbis ex. gr. laevis Ald. MomHoctb 25—30 M. 

8. TIpocmo pbixsmoro 3eMMHCTOrO aJIeBPOJIHTa MH OYCHb MEJIKOSeEPHHCTOTO! 
mecyaHuka C 3aMeTHBIM KOMYeCTBOM rumca. CoyepxHT cieqyroulyio (ayHy 
IIpeCHOBOAHEIX MOwOcKoB: Unio aragangensis sp. nov., U. burjatica sp. nov., 
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U. ovalis sp. nov., Margaritana glabra sp. nov. MomuHoctb 3—6 mM. | 
9. Tonmja cBetTmoceporo pa3HOsepHHCTOrO M3BeCTKOBHCTOrO TecuaHHKa 
C AHWeoOpasHbIMH X%KeesHCTLIMH KOHKpewHaAMH. MonHocts 40—60 M. | 
CneyHpuuHbl co «OyMaxKHbIX» OHTYMHHOSHBIX CJIAHeEB, TIpeqcTaBss10- 
muh co6ol TunMUHy!O OsepHyio (paulo, O6pasoBasica, BepOATHO, 3a CueT OT- 
Mepilmero IaHKTOHa B YCJOBHAX CepOBOAOpOAHOrO OpoxeHHA B HanOosee Ty- 
OOKOM YacTH HMKHEMeIOBOrO MpecHoBosHoro Oaccelina, Ha UTO YKa3bIBaloT 
WaHHble XMMMYeCKOLO aHaJIH3a, OTMETHBIUHE BbICOKOe COjepKaHue JIETYYHX, BO- 
Wopoyqa HW vpraHHyecKH CBA3aHHOH cepbl. AHaNOrHUHbIe «OyMaxXKHbIe CJIaHUbP 
M3BeCTHBI elle B CHHXPOHHBIX TOmMax H3 palionos Typru, Buruma wu 10ro-Boc-! 
TouHoh Monromuu, re OHH, OAHAKO, NOCTHraloT 3HaUHTeNbHO OospUeH Mom 
HOCTH M COfepxKaT OOuMbHYyI0 PayHy MpeCHOBOAHBIX MOJVJIOCKOB, (PUIIONON, OCT- 
pakog H ppl. Msyyenne paspe30B noKa3aul0, ITO TYpruHCKasw CBUTAa B Mpeqea 
lycuHoosepckol JelpeccHu XapakTepH3yeTca HavOoee pe3KUMH, 0 CpaBHeHHKG 
C [PyrHMu CBHTaMH, (aluabHbIMH MepexojamMu. | 
@anrsoMepatbl H TeCHO CBA3aHHbI€ C HUMM «OyMaXKHble CaHUby He BbI_ep- 
*KHBAIOTCH Ha NpOTA*KeHHU Bce PycunHoosepcKo Jempeccun. Onn pacmpocrpa: 
HeHbI 'laBHbIM OOpas0M Ha WeHTpaJIbHOM yuacTKe, a TO HalpaBJIeHHIO Ha ce? 
Bep H Ha tor OT Hero 3aMellaioTca ApyrHmMu Wopo,amu. | 


Hyxke IpHBO,MM KpaTKoe OMMCaHHe HOBbIX BHZOB Unionidae. 
Karace LAMELLIABRANCHIATA 
Cem, UNIONIDAE 
Poy. Unio Philipsson 1788 
Unio burjatica sp. nov. (puc. 1 a) 


Touotun: o6p. 65/54, JIasoparopua osepopeyenua AH CCCP. 

PakoBuna oblast, paBHOCTBOpYaTaH, CHIbHO BbITAHYTaA, B3LyTasi 
YANMHEHHO-SIIMNTHYECKOrO OvepTaHHA. BprrsHyTbiit HM clerka 3a0cTpeHHBIt 
3a{HHH Kpal, B HHKHHM MH 3aMOUHbI Kpad NepexoquT naBHO, Bonee Hu3Kui 
mepeHHM Kpa OOpasyeT OveHb KPYyTYIO 8aMeTHO 3aocTpeHHyw Jyry. C HH KHUN 
M 3aMOUHBIM KpadMH OH COeAMHAeTCA TlaBHbiMa fyramMu. Huxunli Kpat 
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Puce. 1. a — Unio burjatica sp. nov.; 6 — U. aragangensis sp. nov.; 6 — U. ovalis 
sp. nov.; e — Margaritana glabra sp. nov. 0,7 X 


LAH, tT. 108, Ne 6, KonecHukos 


MOUTH TIPAMOH H UAeT NapasebHO 3aMOUHOMY Kpato. Ouenb MpOKasi, Tyas, 
HakOHCHHad K NepeHeMy Kpalo MaKYUIKa, Hal 3aMOUHbIM KpaeM BbICTYMaeT 
HesHayHTebHO. [lopepXHOcTb pakOBMHbI MOKpbITa TOHKUMH pe3kO BbIpaxKeH- 
HBIMH JIMHMAMM poctTa. Cpequue pa3Meppl: juuna D = 69—92 mM, ppicota 
H = 35—46 mM, D/H = 2. 

Hn6Oonee 60u3KuMH K paccmaTpHBaemomy BUY ABJIstoTca: Bu Unio dou- 
glassi, onvcannpili Crantouom (7) u3 BepxHux TOPHSOHTOB HUKHErO Mesa Ce- 
BepHolt AmMepuxku (BOnu3u Musselshele River, wat Montana), U. vetustus 
Meek, onucannpri Batirom (°) 13 HHKHHX rOpH30HTOB Bep XHeMeJIOBOH (popMa- 
uuu Bear River. Kpome toro, Ko6asum u CynyxKe (8) onucamm pug Unio, 6113- 
KH K HallieMy, H3 BepXHUX POpH30HTOB HWKHErO Mesa AronuH (cepun Naktong). 
OjHako Bce 9TH BUbI OTMMYaIoTcA oT U. burjatica nempm payom IipH3HaKOB. 
Tak Hatpumep, or U. vetustus (Meek) White nam Buy otmuuaerca ropa3jo 
MeHee BBITAHYTbIM, HO OOslee BbICOKHM 3aJ{HHM KpaeM, OTCYTCTBH€M HaKJIOHa 3a- 
MOUHOrO Kpaxat H MeHee BbiCTyNatomeli MakyuikoH. Or U. douglassi Stanton 
Halll BU OTMMYAeTCH ropasjO OoMbuel BeENMYHHOU, Gomee WMpOKOH MakywIKOH 
M OTCYTCTBHEM TyNOro yrJia Ha CTbIKe 3aHero H 3aMOUHOrO KpaeB. 


, 


Unio aragangensis sp. nov. (puc. 1 6) 


Tonotun: o6p. 61le/54, JIa6oparopus oseposneyenus AH CCCP. 

PaKOBHHa PaBHOCTBOpUaTaA, JOBOJIbHO KpyNHas, KOpOTKas, B3yTas, dI- 
WMNTHYeCKOrO OYepTaHHA. BsicokHit yKOpOUeHHbIit 3aqHHli Kpali, MeperuOascb 
Ha 1/, BbICOTbI CTBOPKH, OOpa3yer Tynol yrom. Take Ke TyMble yruibl, HO MeHee 
YeTKO BbIPaKeHHble, OOpasyloT TYMOH 3aqHHuli Kpalt Ha CTbIKe C JOBOJbHO BBI- 
WYyKJIbIM HW2KHHM HW TIpAMbIM 3aMOUHBIM KpasMu. LImpokas, Tyas, BbICcTynato- 
Maat Ha] 3AMOUHbIM KpaeM MaKylliKa, HaKJIOHeHHas BMepe| H K 3AMOUHOMY Kpaio, 
HaxOJUTCA Ha paccTOAHHH B 1/4 JWIHHbI paKOBHHbI OT NepeHero Kpas. Ilopepx- 
HOCTb paKOBHHbI MOKPbiTa YaCTbIMH, TECHO COJIMKCHHBIMH JIMHHAMH pocta. Kpome 
TOPO, HOBEpXHOCTb CTBOPOK HMEEeT CKIIAKH, pH arollve pakOBHHe MOPIHHUCTHI 
Bh. Cpequwe pasmeppi: D = 61—/6 mm, H = 39—49 mo, BpimyKuocTp 1 = 
=25—31 mm, D/H = 1,6; Dil = 2,4. 

PaccmoTpeHHas BbIlle (OpMa OOHapyxXHBaeT 3aMeTHOe CXOACTBO C BHOM 
Unio primaevus, onucaHubm™ Baiitom (°) u3 cnoes Judith River, nuxueli yacTu 
BepXHeMeJIOBOl CBHTbI JidpamuH (CesepHad Amepuka), HO OTMM¥AaeTCH OT Hero 
6obWeH BbITAHYTOCTbIO PaKOBHHbI, CpaBHUTeJIbHO HH3KHM TepeHHM Kpaem, 
6olee CMeUIEHHOM K MepeqHeMy Kpalo MaKYIUKOH H MeHbIUHM HaKJIOHaM Ha- 
3aj, 3aMOUHOrO Kpas. 


Umitiso 20nd Wiese sp) nown(puc: 4 he) 


Tonornn: o6p. 61/54, JIla6oparopua osepopeyenua AH CCCP. 

PakoBuHa cpeqHuX (JIA 9TOPO poa) pasMepoB, PaBHOCTBOpPUATas, CHJIbHO 
BHINYKIad, MOUTH sTHileBu HOH (popMbI. KoporTkul c1a60 BEINYKJIbIH 3a, Kpalt 
¢ HWKHUM H 3aMOUHBIM KpasiMH OOpasyeT cruiaxKenHbe TyMbIe yrabl. Tlepequui 
Kpail Kopoue H HWKe 3a{HerO M UMeeT OYePTAHHA NOBOJIbHO KpyTOH ATH, 61H3- 
Koli K NosyoKpy2KnocTH. B HW KHHIt MH 3aMOUHBIM Kpas OH TepexXOAUT M1aBHo, 
Huxuuii Kpali AuMHHbI un mourn npamou. UlupoKas, clerka 3a0cTpeHHast Ma- 
KYIUKa CH/IbHO CABHHYTa K Tepes\HeMy Kpalo, CulerKa BbICTyMaeT Hay 3aMOUHbIM 
KpaeM H HaKJOHeHa HECKOJIbKO Blepe. CTBOPKH CHJIbHO BBIIIYKJIBIC. Tlopepx- 
HOCTb PaKOBHMHbI MOKpbITa pe3KO BbICTYMa+oljMMu GORI PEL DEEC ERM bg ead 
pocta. Cpequue pasmepp: D = 58—72 mM, H = 37—48 mM, ae % : MM. 
XapakrepHbl JIA STOO Bua OTHOMCHHA Dif = 1,54, Diba Sar oe ols 
mee cxoycTBO Hala (bopMa OOHapy2xKuBaeT C BHOM Wracie men ii Dunker, 
onucanubim Tpa6ay (°) u3 caanues Ning-Chia-Kon, HYDKHEMEJIOBOH (popMani 
Kuras (cepua Mengyin), Ho oTmmuaeTca OT NocmeqHErO OOMee CABHHYTOH K Te- 
peHeMy KpalO MaKyIIKOH 6OuIbILMM HaAKJIOHOM ee Bliepe, OTHOCHTEJIbHO 
MeHee BbICOKHM TepeHHM H MOUTH TIpAMBIM 3a/{HMM KpasiMH. Hesgrebe’ cxo]- 
cTBO OOHapyxkuBaeT Hala (PopMa H C BUAOM U. priscus (Meek) Hayden, onucan- 
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ub CranTouom (") 43 HwKHel YacTH BepxHemenoBoH cbopManuu JIapamu (Ce- 
BepHan Amepuka), HO OTMM¥aeTCH OT Hero MCHBINeH BeHYHHOH, Oouee 
BBICTYMaIoMlel, YETKO BbIPAKeHHOM MAKYIIKOM, Ooee HU3KHM TWepeXHHM, HO 


6omee BbICOKAM 3a,HUM KpasxMH. 


Margaritana glabra sp. nov. (puc. | 2) 


Tonorun: o6p. 62/54, JIaSopatopux osepopeyenua AH CCCP. 

Pakopuva O¥eHb KPYNHbIX PpasMepOB, PaBHOCTBOPYAaTAa, BbICOKaA, CHJIbHO 
B3lyTaa, suunTHYecKoro ovepTaHHaA. J[OBONbHO BbINYKIbIM MepeqHHu kpaH 
Kopoue 3ajHero, HO NOYTH OHO C HHM BbICOTHI, Co ca60 BbINYKJIBIM HWKHHM 
H IIPAMbIM BBICTYMAIOWLHM 3aMOUHbIM KpaaMH OH CoesMHAeTCA MmaBHO. Bowee 
BLITAHYTbIM M ClerKa 3aOCTPeHHbI 3ayqHul Kpal OOpasyer c 3aMOUHBIM KpaeM 
XOPOIIO 3AMeTHEIi TYNOM YrOul, B HHKHUU Ke Kpal OH MepeXOMUT WIMPOKOH JYrou. 
Ouenb mMpoKas, TyMad MakyWIKa Ha] 34MOUHbIM KpaeM MOUTH He BbICTyMAaeT 
3HauMTeNbHO CABHHYTa K nepeyuemy Kpato. CrBopKH cHIbHO B3yyTHIe. Han6onee 
CHIbHOe BbINOMAKUBAHMe UX UeT MO HalpaBJIeHHIO K CKJIOHY TWepequero H 
HwKHero KpaeB. IlopepxHOCTb paKOBHHbI NOKpbITa TOHKMMM KOHWECHTpHyeCKkH- 
MH JIMHMSAMM pocta M Kak Obl cmopmeHa. Cpequue pasmepbi: D=83—98 mm, H = 
—50—60 mm, = 21—37 mm, D/H = 1,7. 

Han6osee cxoqHa paccMOTpeHHad BbILIe (OPpMa C HbIHe XKUBYUIMM BHOM 
Margaritana middendorfii Rosen, onucannpm B. V. )Kagqunpim (*) u3 peyex 
KamuyatTKH, OJHaKkO OTMMYAeTCH OT Hero Oouee BbICTyMaloljeH MakyllKOH, O0- 
JI€e BBINYKJIbIM HHDKHUM KpaeM H pAOM Apyrux mpHsHakos. HcKonaembix (opm, 
6IM3KUX K HalleMy BUY, B HaCTOALMIee BPCEMA MbI He 3HaeM. 

Bce omvcaHHble BbILe (POPMbI XApaKTepHbI AJA BePXHUX TOPH3OHTOB HY2KHe- 
rO Mella, KaK 93TO MOKa3aI0 cpaBHeHHe MX c HavOomee ONM3KHMH BU amy, 
BO3PaCTHOe TOJIOKeHHE KOTOPbIX XOPOIO KOHTpONHpyeTca oOcTaTKaMH T0- 
3BOHOUHBIX, HAC€KOMBIX H 10 MOpcKOH (bayHe M3 MOACTHTAaIOMIMX HU MepeKpbi- 
BaIOU[UX KOHTMHEHTAJIbHbIe OTJIOXKCHHA TOPHSOHTOB. 

JlambHeriue THLaTeJIbHbIe COOpbI HW AeTaJIbHOe H3yyeHHe MpeCHOBOJHbIX MOJI- 
JIOCKOB B KOMIJI€Kce C JPYrHMH TreOJIOrHyeCKHMH MeTOJaMH, HECOMHEHHO, JacT 
BO3MOXKHOCTH IOJIHOCTbIO PeIUHTb IpoOJeMy CTpaTHrpactHH Mes8030lCKHX KOHTH- 
HEHTAJIbHBIX OTNOMKeHHH Sadalikabs. 


Jla6opatopua reonormu yrasa Tlocrymuao 
Axkajzemuu Hayk CCCP 11 I 1956 
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CHCTOJOLHA 


A. M. TPAWMAHCKAS 


MOP®OJIOTHYUECKHE H3MEHEHHSA B S3bIKE MPH MEPEPE3KE 
A3bIKOPJIOTOUHbIX HEPBOB 


(IIpedcmasaexo axademuxom H. H, Anuukoseim 31 XII 1955) 


YcTaHOBJIeHHe KOMIVI€KCa H3MeHeHHH, OOHApy2XKHBAeMBIX B OpraHe nocwe Te- 
pepeskH erO YYBCTBHTeJIbHbIX HIM JBHTaTeJIbHbIX MPOBOAHHKOB, H BbIACHeHHe 
MHAMUKH STHX H3MeHEHUL ator MaTepHadl WA H3yYeHHA MpoOmeM WeMOCcTHOCTH 
OpraHusMa, HHTerpupytollero 3HaYeHHA HEPBHOM CHCTeMEI H HepBHO TpopuKH. 

T. A. [puropbesa npeqioxkusna (1) KOHWeMEMIO O 3aKOHOMepHoOl, nocTOosHHOs 

‘H WeslecooOpasHoli peak OpraHi3Ma Ha HaJIMuNe B HEM JleadbepeHTupoBaH- 

HOrO (JIMUICHHOrO UYBCTBHTeIbHOCTH 3a CUeT BbIKJIOUCHHA UYBCTBHTeIbHOrO 
HefipoHa) yuyacTka. OTa peakUHA HallpaBseHa B KOHeYHOM UTOre Ha OTTOp- 
*KeHHe JleapPepeHTHPOBaHHOH YaCTH U BbIpaxaeTCA B pasBUTHH B Heli BOCTIase- 
HHA, AeCTPYKTMBHBIM NepHo KOTOpOrO AWIHTCA WO TeX Nop, NWoKa cymecTByeT 
Heappepenrauua. MurencuByocTb HW JWIHTeIbHOCTb J@CTPYKTHBHBIX MpOLeccos 
mlocule WeatpepenTayuH MpHBOAAT K OOPasoBaHHIO 3B, C WaBHHX MOp xopo- 
IO H3BeCTHBIX B KJIMHHYeCKOH NpakTuke. 

Hasmune BocianvTesbHOH peaKIUHH B OOlacTH jeacdbpepeHTauuH B Mocmez- 
Hee BpeMA MOTBepKTeEHO MHOTMMH UccweqoBaTemamu (7°). Hactosmee uccue- 
HOBaHve HallpaBsieHO Ha BbIACHeHHe XapakTepa HM JMHAaMHKH U3MeHeHI B 
ABZLIKe, PASBHBAIOINHXCA B HEM B OTBET Ha Tepepe3ky ASbIKOFJIOTOUHBIX HEPBOB. 

M3zectuo (4), YTO A3bIKOTIOTOUHBIM HepB HHHEpBUpyeT TOJIbKO COCTaBHBIe 
WYaCTH A3bIKa, OOeCMeYMBAaIOUNe BOCIIPHATHe pa3s\paxKeHHH OT BKYCOBBIX Be- 
IeCTB (BKYCOBbIe PIOMKH, INHTeHH OOKOBLIX MOBepXHOCTeH, OKPy2XCHHbIX BaJIOM 
COCOUKOB, CJIKOHHbI€ 2KeJIe3bI, OMBIBAIOMIMe CBOHM C€KpeTOM BKYCOBDbIe PIOMKH). 

MspecTHo Takxe (4), UTO IPH Mepepeske A3bIKOIJIOTOUHBIX HeEPBOB MOJIMMOp- 
(HOATepHbe MeHKOWMTHI B H300UHH OOHAapy2KUBalOTCA B OONACTH KOPHA AS3bI- 
Ka HMCHHO B yUaCTKaX, HMEIOUIMX OTHOLICHHE K BOCIPHATHIO BKYCOBBIX pa3fpa- 
*KeHHH. M3yuenuto 3TOH peak HM NOCBALeHO HacTOAMee UCCIEOBaHHe. 

QKCHePHMEeHTAJIbHbIMH KHBOTHBIMH CJLY2KHJIM KOIIKH, KOTOPbIM IIpOH3BO- 
Wusacb Tepepeska OOOMX A3bIKOrIOTOUHBIX HepBoB. LlenTpasbHble KOHIbI Me- 
pepe3aHHbIX HepBOB JIA MpeOTBpalleHuA pereHepalluM MpHKpelMANMCb K CO- 
-CeHUM MbluamM. MccneqopaHve MaTepHasia MpOBOAMJIOCb B pa3JIMUHbIe CpOKH 
focme omepauuu (24 uaca —31/, mec.). IIpemapaTbl oKpatliMBanucb TreMa- 
TOKCHJIHH-903HHOM, 2KeJI@3HbIM TeMAaTOKCHJIMHOM H a3yp-303HHOM. 

B rTeyeHve MepBbIX CYTOK Mocue onepalHH B OOaCTH %esMOOOBAaTHIX COCOu- 
KOB H paciOslO*KeHHbIX BOJIHM3H MX Kees BOSHUKAeCT ACHO BbIPayKeHHOe pacuin- 
peHve KpOBeHOCHBIX cocyjoB. PacummpeHve cocyoB conpopoxkjaetcA CKONJe- 
HWeM B HHX NOMMMOpCPHOAJepHHIX NelikouNToB (Helitpodpunos). TloceqHHe Tpo- 
HUKAaloT Yepes COcyMCTbIe CTeHKH HM MHHAbTpUpyioT OKpyxXaiowime TKaHH. Han- 
6OUbLIYIO HHPUALTPalio MBI, Kak M Apyrue uccmeqoBaTes (?,°), HaOsuo aH 
B OO/laCTH BKYCOBbIX PIOMOK HM OM KAaWIMX K HUM CJIOHHBIX *KeNes. Kpome TO- 
ro, MOAMMOpHOAepHble JeKOMMTHI MPOHHKAaIOT B NOKPOBHbIM SMMTeMH AKeJIO- 
60BaTbIX COCOUKOB H B IMHTeMU BaJIHKOB, OKPyKaloulHX 9TH COCOUKH, a Tak*Ke 
B COCHHUTeIbHYIO TKaHb 9TOM oOOaCcTH. 

Yoxe yepes 24 aca Mocue NepepesKH ASbIKOTJIOTOUHbIX HEPBOB BKYCOBBIC PIOM- 
KH OKa3bIBaloTCA HaNOMHeHHBIMH TMOMMOpHOAepHbIMH JeHKOWMTaMH (puc. 1), 
a KJI€TKH, OOpasyroulue pioMKH, noru6aroT. Uepes 12 que mocie onepalHu 
B MHOPOCOMHOM SIMTeMMH OOKOBbIX TMOBepXHOCTeH 2KeIOOOBAaTbIX COCOUKOB 

valiira 


oOOHapy2XHTb PIOMKH yxKe He yjlaeTcA, CyOHHBIe 2KeJe3bl — UX KOHIEBBIC OT- 
JleNbI HM BbIBOAHbIe IPpOTOKH — TaKxKe NofBepratoTca MeHKOWMTAapHON MHPHIb- 
Tpauuu (puc. 2)..B KOHUeBbIX XKeNeSHCTHIX OTMeNaxX HaOsIOLaoTcA HSMCHCHHA 
yBoskoro poya. B CepOosHBIX 2emesaX HaOsmtoyaeTca Ha6yxaHHe HM Mocmesyroulaa 
BaKYONH3allUA WKEJSHCTHIX KJICTOK. 
.  B CaAM3HCTbIX *Kewesax MpoTomsa3sma 
ss HKEJMESHCTHIX KJIETOK JeaeTCA Pe3kO 
AUCMCTO-NeHHCTOH. 

UnduspTpauua MOJIMMOp@Ho- 
ANCPHbIMU JIeHKOWMTAaMU (HeuTpopu- 
JlaMM) OCO6e€HHO BbIpaxkeHa B OOvIa- 
CTH KOHUCBBIX OTeJIOB CJIM3HCTHIX 
Kees. 3yjecb BHAHO, Kak HelTpo- 
(pHJIbI IPOHHKAIOT B WHTOMMAasMy 2Ke- 
JIC3HCTbIX KJIETOK, a 3aTeM HM B Tpo- 
CBETbI KOHI[€BbIX 2KeJICESHCTbIX OTJe- 
lop (pve. 3) H upoToKos. IIpu sToM 
CJIM3HCTbI€ ~KJIETKH pe3kO YBeJIMUH- 
BaloTCH B OOBeMe, rpaHHbl Mex/y 
HMMH WcuesaloT, WH KOHIJeBbIe *KeJe- 
3HCTHIe OTIeJIbI IPeBpalllaworca B Oec- 
(pOpMeHHbIe HarTpOMO*K CHUA *KesesH- 
CTHIX KJI€TOK, B IHTONIASMe KOTOPbIX 
H Mey KOTOPbIMH paciOslararoTca 
eHKOUUTHI (pvc. 4). H 

MudusibTpupoBanve NOJMMOppHo- 
Fed Unde pnaran NOMMOppuoALep- SAJCPHbIMH JICHKOIWMTaMM KOHIEBbIX 

TaMH B | 
went meTKOWU TEM BKYCOBMX, PIONOK B ASHKE oTAeTOB CEPOSHN 2ETES BHIPAKEHO| 
rJIOTOUHEIX HepBoB. PucyHox. O6. 90 XuMm., Oonee yMepenHo. TuOeub CEPOSHBIX | 

ox. 10x YKEJIE3HCTHIX KJIETOK  BbI3bIBAeTCA 

TlaBHbIM OOpasoM MposOKawouluMcA 

OTeKOM H Bakyoumsauuell. B HacTosmjem COOOMIeHHH MbI He KacaeMcad BO-| 
TIPOCOB NOBeACHHA SIIMTeIHAaIbHbIX HW COCHMHUTEbHOTKAHHBIX KJICTOK B OYaraXx 
BOCHAJICHHA, BbISBAaHHOTO JeadPpepentanveH. PeakwHH THX 9eMCHTOB MHOTO- 
oOpasHbl WH 3aCilyXMBAaIOT celHasbHOro u3yueHHA. HeKxotopbie 43 HHX yxKe 
oOceqoBaubl (*). Kak yka3aHo, B HalliMX OMbITAX BOCCTAHOBJICHHe IesIOCTHOCTH 
ASbIKOFJIOTOUHBIX HEPBOB He HacTyMaso. [losroMy He HacTyMaJIO HM BOCCTaHOBJIe- 
HH€ YYBCTBHTeIbHOCTH B COOTBETCTBYIOWUX yYacTKax AsbIka. B cBa3v Cc 3THM 
HeEOOXOJMMO NOYEPKHYTb, YTO BO BCe CPOKH JeHepBallH B TKAHAX H B CocyyaX: 
AeCHEpBUPOBaHHOM OOMACTH BCerja HaOMOJaNHCb OOMbUIME KOJMYeCTBA CBEKUX 
TOJMMMOp(HOAAepHbIX JICHKOUMTOB, T. €. BOCTMAaJIHTeJIbHO-JJECTpYKTHBHbIe po- 
Weccbl B TeYeHHEe BCerO CpOKa HaOMIOACHUA OCTABAJIMCb Ha OAHOM M TOM Ke ypoB- 
He. OTOT (pakT MbI paCCMaTpHBaeM KaK JOKa3aTeIbCTBO IPHYMHHOM cBa3su eacb- 
(pepeHTallMH MW BOCHAJHTeIbHBIX ABJeHHH B eaddbepeHTHpoBaHHOH OOmacTH.§ 
BocnasuTeswbHan peaklMa, TAaKHM OOpas0M, ABAACTCA He pesybTaTOM MeCT-| 
HbIX TKAHEBbIX H3MeCHCHHH, a MpecTaBAaeT COOOM PeakUHIO BCero OpraHv3Ma. | 

Ilpupeyenuble BbIe pe3sybTAaTbI UcceqoBaHHH ene pas MO,YepKuBAIOT,) 
HaCKOJIbKO BeJIMKO 3HaYeHHe YYBCTBHTeIbHOU MHHeEPpBallHu JIA COxXpaHeHHA 
HOPMaJIbHOrO CTPOeCHHA HM CPYHKIMOHHPOBaHuA OpraHoB. 


4 


Bropo MockoscKult rocyfapcTBeHHbiit MequnMHCKHM MHCTHTYT Tlocrynusao 
um. HW. B. Cranuna 29 XI 1955 4 


HWMTUPOBAHHAS JIMTEPATYPA 


*T. A. Tpuropsesa, JAH, 78, No 2, 387 (1951). 2M. C. Tpauesa, Uu- 
Heppauua ropranu, [ucceprauua, M., 1953. ? WM. Tl. Xanonuua, Apx. anar., rHCTOW. 
u SMOPHOL., 6, 63 (1952). 40. B. Bouxosa,O crpoenun, byHKuHOHaIbHOM SHateHHH 
H CHCTCMHOM MIpHHaie2xKHOCTH HEPBHbIX MpHOoposB asbika, Jlucceprauna, M., 1954. ° 3. M. 
Koran, Vsmenenua B ceeseHke Mocie yateHHA Y3/I0B COJIHeUHOTO cieTeHUs, Tuccepaia-.. 
mua, M., 1954. © B, ©, JIauxkos, Usp. AH CCCP, cep. 6uon., 3, 273 (1945). 
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PHCTOJOL HA 


fi. A. KOPKYEB u L. B. KPYPIOBA 


O MbBILJEYHOM TEMOPJIOBHHE CTENMHOW UEPENMAXH 
(ITpedcmasazexo axademuxou K. H. Cxpabunem 15 XII 1955) 


Bpicuine MmpecTaBuTeH MO3BOHOUHBIX 2KMBOTHBIX —ITHUbI HM MeKonH- 
Tarollde — XapakTepH3yloTca HaJIMYHeM TeMOrOOHHa He TOKO: B KDOBH, 
HO MH B HOMepeyHo-nosocaToH MycKyulaType. [losBaeHue MbILedHOrO reMoOrJo- 
OuHa Hapsyy C reMOrmOOHHOM KPOBH HeECOMHeHHO ObluIO OGyCMOBIeHO pe3KHM 
YCHJICHHEM AKTHBHOCTH 3THX JIBYX KJIACCOB 2XHBOTHbIX BCJIe€CTBHe HX CHOCOGHO- 
CTH TOJep2KUBaTb NOCTOAHHY!O BbICOKYIO TeMMepaTypy Teva. 

Bmecre Cc TeM MBILUeUHbIH reMOrIOOHH CBOLCTBeHEH He TOJIbKO ITHILaM HM Mule- 
KONMTaolluM. B HacTosee BPCMA H3BECTHO, UTO MBILMCUHBIM TEMOrIOOHH BCTpe- 
WaeTCaA B OTJCJIbHbIX MbILIMaX HEKOTOPbIX OeCHO3BOHOUHBIX (? 4), HEKOTOPbIX BH- 
OB ppi0 (*,”), HO NomHOCTHIO OTCyTCTBYeT y ampuOuti (®). O BosMOxKHOCTH »Ke Ha- 
JIMYHMA MbIMeYHOrO reMorsoOuHa y peNTHIMH OObUIMHCTBO HCCeOBaTesek 
BBICKa3bIBaeTCA JIMWIb B NpPeAMOOKUTeEIbHOH (opme (7,° 7). Bupouem, B OTHO- 
IWe€HHH TakOrO MpeACTaBHTeA pelTHJIMH, Kak Yepelaxa, TOBOPHTCA, YTO OHA 
oOaqaeT OebIMH MBIIHLaMH, T. €. MbBILMaMV, JHUIeCHHbIMH MbIIMeYHOrO reMOTVIO- 
OuHa (’). OqHako, ecm roBOpHTb O HavOosee BEPOATHBIX peCTaBUTeMAX pel- 
THJIMH, Y KOTOPbIX MOXKHO OMKUaTb HAaIMYHA MbIMeYHOrO reMOrmOONHA, TO 9TO 
JOJRKHbI ObITb B TepBy!lo ovepeb YepenaxH, XapakTepu3ylollNecA HaHOouee 
pe3KO BbIpayKeHHbIMH OCOOeCHHOCTAMM (pH3HOJIOrHH AbIXaHHsA. ' 

Ms3pecTHo, ¥TO JIA penTHIMH xapakTepeH peOepHbI THM’ WbIxXaHHA. OHaKo 
y uepenax, Omaroqapa HasMunIO MaHUbIpA, peOpa (uKCHpOBaHbI UH, CieAOBAa- 
TeJIbHO, Y HHX JOJKeH ObITb HHO THI BeHTHIAWHM. BMecte c TEM M3BECTHO, UTO 
B Clydae ONaCHOCTH YepenaxH BTATHBAIOT TOJOBY BHYTPb NaHUbIPA, YTO Mpak- 
THYCCKH NPHBOAUT K HapyuieHHio BEHTHIAUMH MU 3aTpyMHAeT MOCTYNeHHe KHC- 
mopoyqa. Takum o6pa30Mm, ocoGeHHOCTH CTpOeHHA HM OOpasa KUSH Yepemax yKa- 
SbIBaIOT Ha BEPOATHOCTb HaJIMYHA MbIMeUHOrO reMorloOuHa y Yepelax, MO Kpali- 
Hei Mepe B HeKOTOPbIX rpyllaX MBI, B YACTHOCTH MbIIII KOH€4YHOCTeH, Kak 
HeCyllMX MaKCHMaJIbHy1O Harpy3ky. 

STO MpeqMONORKeHHe MU MOCTYKHO NOBOAOM [WIA UpOBeeHNA UCCeAOBaHUl 
O HaJIMYHH MbIUeYHOrO remMorsOOvHa y Yepenax H Apyrux peutuanu. nA onpira 
ObIIM B3ATHI CBeXxKeMOMMaHHbIe cTemHbIe Yepemaxu Testudo horsfieldi u jus 
CpaBHeHuA CTeMHbIe yaBbl, XapakTepHOM OCOOeHHOCTbIO KOTOPBIX ABJISeCTCA 
TakxKe OOIbIUaA Harpy3Ka Ha MBIIIII[bI TYJIOBHULa B MOMEHT TIOHMKH H ylepKaHuA 
JOObIUH. . 

TlogqonbirHbie XHBOTHbIe TIUaTeIbHO Mepdy3HpoBaJHcb, MpHyeM MOINyTHO 
TIPOBOAMIOCh OMpesemeHve KOMMYeCTBA PeMOrMOONHA, IPHTPOWMTOB B KPOBH, 
a TakxKe KOJIMUeCTBa KpOBH B OpraHH3aMme.  I[lepdy3ua MOJOMbITHBIX 2KMBOTHBIX 
oKagasia, 4TO y CTeMHbIX Y[aBOB BCe MbIIIIIbI Tela CTAHOBATCH COBEPINeHHO 
6ebIMH Yepe3 KOPOTKOe BpeMA Tocse Havana Meppy3suu, Tora Kak y CTCINHBIX 
yepenax MOcMe CaMOli THaTeIbHON Meppy3HH, OOBMHO JWIMBINEHCH B TeYeHHe He- 
CKOJIbKHX UACOB, MbILUIMLbI KOHCUHOCTeH HMEIOT OKPaCKY BHUIHEBO-KPpaCHOTO I{BeTA. 

UroObl pewiwTh BOMpoc O Npupose MMIMeHTAa, OKPalMBarIoulerO MbILUIMbI KO- 
HeYHOCTeli CTeHHOM YepenaxH, 10 Hamel mpocbOe B Hay4Ho-ncceOBaTeJIbCKOM 
vuucTutTyte rematonoruu H. B. Hoxujosoli (koTOpoH MbI NOjb3yeMcA Calyyaem 

14173 


BbIPa3HTb Hay rtyOoky1o OsarogapHocTh), Obl MpOBeseHbI cMeKTpoporc- 
MeTpHYeCKHe CCE AOBAHUA FeEMOrIOOMHAa KPOBH M 9KCTPakTAa H3 MEJIKOHSMECJIbYCH- 
HbIX Mb, (Mocme Nepdy3Hv) OMHOM M TOM we yepenaxnH. 

Bp MCCueqOBAaHbl SKCTPaKTbI MBI, H KPOBb Tpex weperlax. CnekTpo- 
(pOTOMeTpHYeCKHe H3MePeCHHA SKCTPaKTOB U3 MepdySHpOBaHHIX MBI Mp Of- 
HOBPeMCHHOM HccsleqOBaHHU HM reMOrmoOMHa KPOBH STUX Ke yYepelax NOKasaJH, 
4TO IIMPMeHT, JOKaIH30BaHHbIM B MbIIIMaxX, HMeeT MaKCHMyMbI NOJIOC MOrJo- 
meHua mpH 582,0 u 543,0 Mv, B TO BpeMA Kak TIOJIOCbI NOPIOMNLeEHHA OKCHTEMOPJIO- 
6uHa KpOBM STHX 2%e Yepemax MexKaT pu 576,0 u 541,0 mp (cm. puc. 1). 

Eme Mépuep (°) ycrTaHoBHJ OCco- 
O€HHOCTH CMeKTpa MbILMeYHOrO TeMOrJO- 
OvHa, MOOCbI NOrIOMeHHA KOTOPOTO 
uMelor MakcumMyM mpH 581,01 543,5 Mp, 
B TO BPe€MHA KaK IIOJIOCbI MOPOWeHHA 
045 OKCHreMorsi0oOHHa KpOBH JleKaT Mpu 
577,5 “ 540,0 mp. 

TakuM oO6pa30M, CHeKTpodoTomert- 
puyeckHe JaHHble CBUJeETeIbCTBYIOT O 
Gad) TOM, UTO IIHTMCHT, JIOKaJIM30BaHHBIM B 
MbIUIMaX KOHeEYHOCTeH cTemHOH uwepe- 
axXW, ABJIA€TCH MbILMeCUHbIM TeMOrJIO- 
025 OHHOM. 

Ilocne Toro kak ObIIH BbIMOJHeEHBI 
Halu WCCeOBaHHA O HaIMYHU MBIUeY- 
HOrO reMoroOuHa y CTeMHOH yepenaxu 
Of6 (meto 1954), HaM cTaIO M3BeCTHO, 4TO 
_ MbIINe@UHbIH FeMOrvIOOHH OOHapyKeH Tak- 

ke y uepenaxu Testudo graeca (?°). 

005 VUccneqopanve Apyrux mpeycTaBuTe- 

630 610 390 370 550 330 HO 490 mp eH penTHsui, TakHx, Kak TypKeCTaH- 

ead cKad araMa, 2KeJITOMY3HK (OMbITbI COB- 

mectupie c A. H. Caupuyopor) noka3an0, 

Puc. 1. CmiextpoporometTpHueckHe KPHBBIC yo MBIIUbI Tea THX HKUBOTHBIX MOC- 
MbIlmedHOrTO Tremorso6uHa (a) H OKCHreMo- 

rno6ua (6) Kposu crenHof uepenaxn ule Nepdy3vu cTaHOBATCA OeNbIMH JI 

culerKa KEJTOBATHIMH. OWHaKO y 2KeNITO- 

Ty3HKa YeJIOCTHBIe MBILLILIbI H Wocue Wep- 

(by3HM OCTaBaJIMCb OKpalleHHBIMH B KpacHbli upeT. Mbi He HMewIM BO3MOXKHOCTH 

McceLOBaTb IIPHpORy MMMeHTa, OKpalIHBalOulero STH MBILIUbI, HO, MOBHHMO- 

MY, 93TOT MMPMeHT ABMIACTCA Tak2XKe MBILNCUHbIM reMorsoOMHOM. Buonormyecku 

3TO BIOJIHe MOHATHO, TaK Kak y Oe3HOrOH AMlepHUbI — *KeNTONy3uKa — equH- 

CTBEHHBIM OpraHOM JOObIBAHHA UMW ABJIAIOTCA YeJIOCTH, KOTOPbIMH Hy XKHO 

ylepxKuBaTb joOprmay. HecomHeHHo, B STOT MOMeHT Harpy3Ka Ha YeJIIOCTHbIC 

MBIUIIbI pe3KO YCHIMBaeTCA HM HasIW4He -MbILeEYHOrO TeMOrJIOOHHa pH STOM AB- 

JIACTCH WCKJIIOUMTeEIbHO BaxXHbIM. 

Hamu Obi TIpOMSBeeHbI KOJIMYeCTBEHHbIC OMpeeIeHHA MMTMeHTa, cojep- 
KalllerocA B MbIMMaX KOHeYHOCTeH cCTeMHOM yepenaxu. OnpeyeneHue MbIIeU- 
Horo TeMOrs0oOvHa MpOW3BOAHNOCb NYTeEM SKCTParHpOBaHHA HaBeCKH MeJIKO- 
M3MCJIbYUCHHBIX Nepdy3HpoOBaHHbIx MbuNt pacTBopoM NH,OH c nocaeqyromum 
IIpeppallleHveM B COJAHOKHCAbIN remaTuH (1), 

JlaHHble 10 KOMMYECTBeEHHOMY OMpeesIeHHIO MMTMeHTa, cosep2Kammeroca B 
MbIUMAX KOHeCYHOCTeH THATeIbHO NeppPySHpOBaHHbIX Yepenax, MpeCTaBJIeHbI B 
Ta6n. 1, 

Jlanupie TaOn. 1 cBuyeTeMbCTBYIOT O TOM, UTO KOHLEHTPalluA MMrMeHTa B 
MbIIMaX KOHEYHOCTeH B OOJbINMHCTBE CyYaeB JOBOMbHO BbICOKaH —B cpej- 
Hem oKos0 0,8 r %. Ec yuectb, uro Bec MyCKy/aTypbI Tela Yepemaxu B cpey- 
Hem coctaBasaeT 19,0—20,0% Beca Tena, a 6oee MOJOBMHbI STOTO BeCa IIpHxo- 
WMTCA Ha JOJO MbILIM KOHeYHOCTeH, TO OOIee KONHYECTBO STOTO NHPMeHTa B 
OpraHusmMe YepelaxH COCTaBHT 3HaUHTeJIbHyIo BemMunHy. Ha 1 xr seca Tena 
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Peveianee, 4 


KounuecTso KpoBu, remorio6uHa KpOBH H MbIMMeyHOrO remorm06uHa y \cTenHOoH uepemaxu 


O6utee Komma. re-| Copepox. 
Konmy. re- | MOr06HHa| ype: 
Moro6uHa | KPOBH B I remord. 


B KpopaBr| Ha 1 kr B MP % 
Beca Tela 


BssaTo O6bem 
KPOBH B KPOBH B 
OpraHu3sMe | opraHusmMe 
B cm’ B cM3 


Jlata 
onmbita 


Bec pr 
Bospacr (eT) 
ec KpoBH B % 
K Becy TeJla 


19 VI | 314,0 i 3 9,0 16,3 5,3 0,98 3,4 150,0 
m2 W149) +381,0 8 Q 12,2 17,8 4,7 1,03 2,9 490, 0 
24 VI | 345,0] 10 3 14,0 18,6 0,3 1,23 3,6 720,0 
20 VI | 417,0 8 ei 17,0 20,3 4,8 2,45 5,4 644,0 
30 VI | 403,0 8 3 17,0 20,2 5,0 1,85 4,9 450, 0 
Be DE | 338, 0) | 14 3 4,0 33,3 8,3 1,84 4,6 1100,0 
26 VII | 432,0 7 3 19,8 29,6 0,9 2,08 5,4 959,0 
27 VII | 540,0 | 412 Q 28,2 32,8 6,1 3,01 0,9 1550,0 


cTenHOH YepenaxH IpHxoquTca B cpequem 4,1 r remorm06uua B KpoBu. Komm- 
“YeCTBO NHIMeHTA, JIOKaJIH30BaHHOPLO B MbILUMaX KOHEYHOCTeH, COCTABJIAe€T OKOJIO 
15,0—20,0% or o6mero KonuyectBa remoro6uHa, cojepxKaljeroca B KPOBM. 
Takoe KOJIMUYeCTBO MbIIMeYHOrO TeMOrIOOHHa HMeeT, KOHEUHO, OUeHb BayKHOe 
3HaveHHe KaK MOILHOe Jeno KHCIOpOAa, CTO HEOOXOAUMOrO MpH chenudpuye- 
CKUX YCJIOBHAX J bIXAHHA YepelaxX B UX eCTeCTBEHHBIX MecTaxX OONTaHMA (Hapy- 
HI€HHe HOPMaJIbHO JerouHOH BeHTMIAWMM B Cmyyae OMacHOCTH H Jp.). 


MuctutyT mMoposorHu 2KHBOTHBIX Tlocrymua0 
um. A. H. Cepeprosa 18 V 1955 
Akaylemuu HayK CCCP 


UWHMTHPOBAHHAA JIMTEPATYPA 


Pre Head on Tr. Nature, 171, 345 (1958), © * Ec -Lean'k es tery Proc. Roy. soce, 
21, 70 (1872). ee, BallwO>Goop ere BiolsBull:593) 139.1947). 4 Te Bra um 
berger, L. Michaelis, Biol. Bull., 61, 417 (1931). ° D. Keilin, Proc. Roy. 
Soc., B, 98, 312 (1925). ®G Millikan, Physiol. Rev., 19, 53 (1939). ’II. Bep- 
6020844, Yen. copp. 6uon., 31, 170 (1951), ®& A. Kamnyp, Kypu. 06m. 6uonz., 13, 
50 (1952). ®K. Modrner, Nord. Med. Arkiv, 30, 1 (1897). 1S. Renard, Arch. 
Internat. Physiol., 61, 466 (1953). ™%G. Whipple, Am. J. Physiol., 76, 693 (1926). 
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Jloxaagm Akagemunu HaykK CCCP 
1956. Tom 108, M 6 


IKOJIOTH fl 


O. Il. BOPAHOB 


H3MEHEHHE FEPNETO®AYHbI NO BJIMSAHHEM OPOLWWEHU SA 


(ITpedcmasaexo axademukom E. H. Ilasaosckum 26 IV 1956) 


7lo HacTosujero BpeMeHH B pycckKOli s0oon0rMuecKoll wHTepatType oTcyTCT- 
BOBaJIH KakHe-JIHOO CBeeHHA 06 H83MeHEHHH (:payHbI MpeCMbIKAaIOINUXCA NO], BJIH- 
AHHEM Takoro (pakTOpa, Kak OpomeHHe. IlosToMy HaM KaxKeTCA, UTO HEOOJbIUNOe 
KOJIHYECTBO HaOJHOQeHHH, TIPHBeJIEHHbIX B HaCTOAMeH 3aMeTKe, MO*KeT mped- 
CTABIATb U3BeCTHBIH HWHTepec. 

Hactosjad 3aMeTKa ABJIAeTCH pe3yJIbTAaTOM HaOsIOJeHuli aBTOpa, MpoOBeseH= 
HbIX B paHoHe HeOombWON peykH Kapa-cy, B 18 Km or I[upa6aya B 1949, 1954 
wu 1955 rr. 

lo 1949 r. stor paHoH mpeycTaBsad co6ol cnmomHBble TaKbIpbl, KOTOpbIe 
Cc BeCHbI CTaJIM OcBaMBaTbca. HanOomee MHOPOUHCJIeHHbIMH BHJaMH Ha TaKbI- 
pax Obliu ceTuaTad KpyruoromoBpKa Phrynocephalus reticulatus Eichwald 
WU Allypka YepHorsasyataa Eremias nigrocellata Nikolsky, pexe sBeTpeyamucb 
ctenHaa arama Agama sanguinolenta (Pallas), crenHaad yepenaxa Testudo 
horsfieldi Gray u ceppii Bapan Varanus griseus (Daudin). 

B opparax, 10 OKaHMJIAIOWMMM MOHMY OOpbiIBaM UH Ha Oeperax pekuH OOuTAaAIH 
mecuanaa ada Echis carinatus (Schneider), rypkecrancKnl romonasblli reKKOH 
Gymnodactylus fedtschenkoi Strauch, Obicrpaa samypka Eremias velox Pal- 
jas, 10703 MonepeyHo-nosocaTpi Coluber karelini Brandt, nomo3 pa3sHoupert- 
ubiii Coluber ravergieri Ménétries, crpema-3mea Taphrometopon lineolatum 
Brandt; y camo Boybr BoqasHOM yx Natrix tessellata Laurenti. 

B 1954 r. Takbipbl, IpHMbiKaloujwe K Oeperam Kapa-cy, OblwIM MOUTH NOu- 
HOCTbIO OCBOeHBI TO xs0om0K. BuOBOH COCTaB MIpeCMbIKaIOlUXCH pe3KO H3Me- 
HHJICA. 

Ha XJIOMKOBbIX NOJIAX COBEPIN€HHO HCUe3JIM BCe BHbI MPeCMbIKarolluxcs. 
Oyuako m0 6eperaM apbIKOB Ha HECKOJIbKO KHJIOMeTPOB BrJlyOb OCBOECHHBIX Ta- 
KBIpoB c Kapa-cy NpoHukKsH BOAAHOH yx M ObicTpad smypKa. Uncao ocober 
9THX JIBYX BHJOB, Kak [OKa3aJl JIMHeliHbI yueT, IIpOBeJeHHbI B 1950 0 
yBeIMuNIOCb B2—3 pasa. Bpicrpaa aAulypKa BCTpeyasacb He TOMbKO 10 Oepe- 
raM apbIKOB, HO M Ha KypraHaX H IYyCTbIPAX, MpeACTaBMAIOUUX CoOoC!o Opoco- 
Bble 3eCMJIM Cpe XJIOMKOBBIX Noe. Secb AULYPKH HaGMOMasIMCb 3HAdHTeMbHO 
yale, 4ueM 110 OOpbiBam Kapa-cy. Ha Opocoppix 3semiAx B 1955 r. ene coxpa- 
HMJIMCb, HO B H€3HaUHTeJIbHOM KOIMUeCTBE, CTeMHas arama, CTelHaA yepelaxa, 
TO03 MOMepeywHO-MOTocaTHIi. CoBepiieHHO MCyesIM CeTYaTaH KPYrJOrOOBKa, 
yepHorma3suaTaA AUypKa WM BapaH. 

TakuM oOpa30M O¥eBHAHO, YTO Mp OpOUIeHHH B MepBble *Ke TObl pA 
BUJOB, TaKUX, Kak CeT¥YaTad KpyrlorosoBkKa, YepHorasyiatan AllypKa M BapaH, 
MOJIHOCTbIO BbIMMpaeT. 

Jipyrue BUI —cTelHad vepemaxa, cCTelNHad araMa, a TaKKe MOOS 
nonepeyHO-HosocaThIH — XOTH WM ABJIAIOTCA, KaK M MepBble, THMMYHbIMH o6uTa- 
TeJIAMH CYXHX MECT, OCTAIOTCH TOJIbKO Ha HeOOJbIIHX H30NHPOBaHHBIX ydacTKax 
HM, NOBHAHMOMY, BIOCIeACTBHH JOJOKHbI UCUe3HYTb, TAK KaK MX YHCICHHOCTS 
Ha eCMHHMLY Momayqu coKparaercs. 

MANTEL) 


Tperbio rpymmy o6pasyioT BOAAHOM yx M ObICTpad AlypKa, KOTOpbIe B lep- 
BbIe TOAbI OPOMICHHA pacuiMpH.H CBOM MecTra OOMTaHHA MU U3 TOMMBI Kapa-cy 
Ha HeCKOJIbKO KHJIOMeTpOB TIPOHMKJH BrvtyOb OCBOCHHBbIX TAKbIpOB. 

Uerseprylo rpylly oOpa3y!oT TYpKecTaHCKHM ToMOMaJIbIt TEKKOH H pa3sHo- 
UBCTHBIM M0103. ITH JOBOMbHO OOLITHbIe OOUTATEMH OASHCa IPOHMKAIOT Ha BHOBb 
OCBOCHHbIe 3€MJIH, OBHJMMOMY, Oomee MeJJIEHHO, TaK Kak, HallpyMep, B 1955 r. 
T@KKOHOB elle He ObINO B WOMax, MOcTpoeHHbIXx B 1950 r. B 1 KM oT OOpHIBoB Ka- 
pa-cy, rye STOT BU MHOTOUNceH. 


MucTutyT 3000rHH H NapasHTouorMH Tlocrynuao 
11 VII 1955 
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MHKPOBHOJIO‘H A 


Pr. @. FAY3E u f. B. KOUETKOBA 


H3MEHUMBOCTb H BAPHAHTDbI IIPOYLLEHTA AJIbBBOMHLMHA 


(IIpedcmasaexo axademuxom B. H. Manownukosum 27 I 1956) 


Tipu H3YYeHHH KYJIbTypbl Upoywenta ambOomuiuna Actinomyces sub- 
tropicus MBI HaOsloqaH cBoecOpasHy!o KapTHHY H3MeH¥uBOCTH 9STOrO JIV- 
HHCTOrO PpHOKa, KOTOPad pesKO OTMHYAeTCA OT 3aKOHOMepHoctTeli oqueune 
B JHTepaType B OTHOWeCHHH NpOyWeHTOB Apyrux anTuOuoTuKos. B Kxyapry- 
pe A. subtropicus Hamu Opin OOHapyXeHbI pasMUHbIe BapHaHTEl, a bores 
1) BapwaHnTbi, OOpasyroujwe Hapsayy c anbOOMHEMHOM HeGombUIOe \KOMMYeCTRO 
AHTHOHOTHKa, XHMHYECKH Pe3KO OTMMYAlOW[erocad OT abOOMULHHA H HasBaHHOro 


4y6 Yb 


EN Yor, 


A 6 & 


Puc. 1, Pa3auunpie Bapnaute! A. subtropicus upu pocre 
Ha yauKax Ilerpu 


HaMH «BTOPbIM (baKTOPOM»; 2) BapHaHTbI, OOpasyroulne YHCTHIM albOOMMIMH — 
6e3 IIpHMecH «BTOpOro PakTOpay; 3) «eeKTHbIe» BApHaHTbI, OOpasyroie NpeuMy- 
Ie€CTBEHHO «BTOPOli (baKTOP» H MHUIb HeOOMbIUIOe KOJIMYeCTBO asIbOOMHUMHA. 
HexkoTopble mTaMMbI Tp JWIHTeIbHOM KYJIbTHBHPOBaHHH OKa3aJIHCb BIOJIHE 
YCTOHYHBbIMH H H€H3Me€HHO COXpaHAJIM CBOIO MpPHHafMexXHOCTh K OlpefeseH- 
HOMY BapuauHty. J[pyrue Ke WITAMMbI OKa3aJIMCb HeyCTOHUMBbIMH H pH KyJIbTH- 
BUPOBAaHHH pacillelANHCb Ha pasJIMUHble BapHaHTbl. B pesybTaTe HauIMX UC- 
culeqOBaHull yasOCb YCTaHOBHTb CJIO*KHY!O KaPTHHY U3MCHUMBOCTH B Npeewax 
puja Actinomyces subtropicus, KoTopad, MO HallleMy MHeEHHW, MpecTaBJIAeT Kak 
TeopeTHYecKHH MHTepec, TaK WM MpakTHyeCKHi — JIA NOLepxKaHuA KYJIbTYPbl 
IIpOAyUeHTa aNbOOMUIMHA JWIMTebHOe BpeMA B AKTHBHOM COCTOAHMH. 

Jit BbIABIeCHHA HM KlaccHpWKaluM BapHaHTOB KysbTYpbl yAOOeH ciefylo- 
wuii Meroy. Cycneu3ua cnop KysbTypbt A. subtropicus BbicepaeTca Ha NOBepXx- 
HOCTh arapH30BaHHOl TMTaTebHOM cpeybl B yaimKH IlerTpu, B pa3s/MYHbIX pas- 
Beyenuax. Uepes 48 ac. pocra mpH 28° OTeMbHbIe KOJIOHHM BbIpesaioTcs C He- 
60JIbLIMM KYCOUKOM OKpyxXKaromlero UX arapa H BIWMaBJIAIOTCA B pactmaBJieHHbIit 
MW OXN@KICHHbI MOUTH JO 3aCTbIBAHHA TIMTaTe/bHbI arap, NO OHOH KOJOHH 
B WeHTp yuauiku [lerpu. Satem uepes 72 yaca KYAbTHBUPOBAHHA IPH 28° oKOWIO 
KAKO KOOHMM IITpHXaMM HaHOCATCA CyCIeHSHM ABYX KyJbTyp CTacpHu0- 
KOKKOB, OJ[Ha 3 KOTOPbIX UYBCTBHTE/IbHA, a pyraa yCTOHUMBA K JeHCTBHIO alib- 
6omuuuna (cm. puc. 1). Ycroiunpaa KybTypa CTapHMOKOKKOB 6bluia MowyyeHa 
M3 UYBCTBUTebHOH B pe3syJbTaTe IIpHyyeHuA Ce K aJIbOOMULLMHY H XOpOWO pas- 
BUBaIaCh IIpH KOHWCHTPaluu abOoMHIMHA, papHolt 1000 equHHu/MuI HM BBILUIe. 
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B ombirax C IpHyyeHHeM CTapHAOKOKKOB Obld HCMOMb3OBAaH NpemapatT aJIbOOMM- 
uuHa, cogepxKamul 100 000 equnul akKTHBHOCTH B 1 mr. 

IIpu ucnomb30BaHH yYKasaHHOro MeTO{a MbI HaOso,aJH culeqyroulee ABJIe- 
Hue (puc. 1). Hexoroppie Kononum A. subtropicus, No,aBJiast POCT YYBCTBH 
T@NbHbIX CTAa:pHJIOKOKKOB, COBeplmeHHO He yrHeTaH PasBHTHH YCTOMYMBBIX 
K abOOMHUMHY CTacpHIOKOKKOB, KOTOpbIe BbIpacTasIM BIWIOTHy!O K KOJIOHHH 
mpoqyuenra abOomuuuna (BapvanT A). Kak noka3aiH JabHeHIIMe XUMHMC- 
CKHe HCCIeOBaHHA, KYJIbTYPbI, MOMyYeHHbIe U3 TaKHX KOJIOHHH, pH rs1yOuH- 


HOM (pepMeHTalHH BbIJeIAIM B OKpy2Kalollylo CpeAy TONbKO aJIbOOMUILHH, 6e3 
OJHOBpeMeHHOrO OOpa3s0Ba- 


HHA IpyrHx aHTHOMOTHYEe- 
CKHX BelllecTB. KoJIOHHH Ba- 
puauta 5 oqaBsaasu pocr 
KaK UYBCTBHTCIbHBIX, TaK 


Ta6auua 1 


30Ha 3afepxKKH pocTa cTadHNOKOKKOB eAHHHYHOU 
KOJIOHHeH (B MM) 


Q 2 ; M YCTOWYMBEIX CTaPHJOKOK- 
eC Uysctau- | Ycrokun- g Uyscrsu- | Ycrotun- KOB, TIpHueM HOCJIeHUX B 
es TeJIBHbIC Bble oe TeJIBHbIe Bble yupa pasa cna6ee, yeM nep- 
BbIX. XHMHYeCKHe HCcejo- 

BaHHA MOKa3asIH, UTO KYJIb- 

1 18 17 9 47 15 TYpbI U3 TaKHX KOJIOHMH 
“ 14 13 10 14 14 OOpa3ylOT B OCHOBHOM alIb- 
3 4 i - is 1. OOMHUMH, HO Hapsyy Cc HMM 
; ie 0 13 13 13 emule H «BTOPpOH aHTHOMOTH- 
6 17 15 14 14 13 yeCKHH (pakTOp», KOTOPbI HE 
8 13 13 15 13 13 MOXKeT ObITb BBbIJeIeH H3 


KYJIbTYPpaJIbHOH %MAKOCTH 
m0 MeTo,y NosyyeHud anbOomuunuHa. Hakonell, KoOHHM BapHaHTa B B paBHoU 
Mepe NOaBAJIM POCT UYBCTBHTeIbHbIX H YCTOHYHBbIX K aJIbOOMHUMHY CTa- 
(puOKOKKOB. XHMHYeCKHE HCCeOBAHHA NOKA3aJIM, YTO KYJIbTYPbI H3 TAKUX KO- 
JOHHH Mp riyOHHHOH (bepMeHTalHH OOpasyIoT JIMIIb HeEOOMbIUNOe KOJHYCCTBO 
aJIbOOMHIHHa, a B OCHOBHOM IIpOJyWMpyloT «BTOPOH aHTHOMOTHYeCKHH (pakTOp», 
oOaqawolulwH WHIM MeXaHH3MOM jIeHCTBHA OakTepui. — - 

IIpv u3yuyeHHH H3MeHUHBOCTH MCXOAHOrO WITAMMa TIpOyueHTa aJbOOMHILH- 
Ha, KOTOpbIM MepBOHadaJIbHO TpeAcTaBAA CO6O! YHCTY!O JIMHUIO, KYJIbTHBH- 
POBaBLIylocA B JaOOpaTOPHH B TeYeHHe HECKOJIBKHX JIeT, HAMM ObIO BbI-eeHO 
IIpH Bbicepax cycneH3sHH cnop 49 KonoHHH Bapvanta 5, 5 KomOHMi BapMaH- 
ta A u 6 kononuit Bapvanta B. Cxofuble pesybTaThI Obl MOyUeHbI H B Apy- 
PMX aHaJIOPHUHbIX ONbITax. TakHM OOpa30M, KOJIOHHM BapHaHTa Bb upeycTaBssa- 
OT COOOH OCHOBHOM, HOPMaJIbHbIM THM MpORyueHTa asbOOMHMILMHAa, KOJIMUeCT- 
BeHHO lIpeoOmaqaromni Ha ApyrMMu BapHaHTamu. 

BpietHB W3 HCXOAHOM KYJIbTYPbI pa3JIMUHble BapHaHTbl, MbIl MCCseAOBAaJIH 
BOINpOC O TOM, HaCKOJIbKO yCTOHYHBO OTJeJIbHbIe JMHMH COXpaHAIOT IpHHay- 
JI@KHOCTh K OMpeeJIeHHOMY BapHaHTyY pH JMTCEMbHOM KYJIbTHBUPOBaHHH U 
MHOPOKpaTHbIX NaccaKaX Ha arapH3OBaHHbIX cpejax. C 9TOH WesbIO BPeMA OT 
Bpe€MeHH MbI BbICeBaIM CYCMeH3HH CHOP OTeJIbHBIX JIHHHU, MOJYYCHHbIX U3 
PasJIMUHbIX HCXOQHbIX BapHaHTOB, WH aHaH3MpOBasIH HX COCTAB OMMCaHHbIM BBI- 
me MeTOOM. Oka3aslocb, ITO HEKOTOpbIe JIMHHH BUOMHe ycTOHUMBbI HU COXpa- 
HAIOT CBOIO TIPHHaJVJIEKHOCTh K ONpeeJICHHOMY BapHaHTy B TeYeHHe HECKOJIbKHX 
aeT. Tak HanpHMep, O4Ha H3 H3yYeHHBIX HAMM HHH BapHaHta A (amHna Ne 8), 
oOpasylonjat wWicTHIi abOOMMNMH 6e3 MpHMecH «BTOPOrO (akTOpa», OKasasacb 
OueHb YCTOHYMBOH; B TeyeHHe ABYX eT OblN0 OOceqoBaHO 124 KywbTypbI TO- 
TOMKOB STOM JIMHHH, IpH4eM Bce OHH 6e3 HCKMIOUCHHA NpHHaWexkaw K BapHaH~ 
ty A. Oquako cpeqM NOTOMCTBa MHOrHX A{pyruxX AHHHIt, OTHOCHBINHXCH K BapH- 
aunty A WK JIpyruM BapHaHTaM, HaGwojalOcb pacimenseHHe CBOLiCTB M MosBse- 
HHe€ BapHaHTOB pa3JIMUHbIX THNOB. TakMM OOpa30M, yCTOHUHBOCTh ABMIAeTCA 
CBOHCTBOM OMpejeeHHOll JIMHHH WIM KYJIbTypbl, HO OTHIOJb He CBOLCTBOM 
ompeyeeHHOrO BapHaHTa. 

B cBxA3H C NOJYYCHHBIMM Pe8ybTaTaMH HEOOXOAUMO OblIO H3YYTb xapak- 
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Tep pacilemeHHuA y HeyYCTOMUMBBIX KYJIbTYP JWIA BbIABJICHHA B3aHMOOTHOMeHUIt 
MOKY PasIHYHbIMA BapHaHTaMH. OcoObiii' wHTepec B 9TOM OTHOMIeHHH mmpel- 
cTaBlneT KybTypa Ne 13, ornocamjascs K «qetbeKTHOMy» Bapuauty B. B rau. | 
OTPaxKeHO THIHYHOe pacileneHve CBOHCTB, HaOwOfaBlleeca HaMM cpeyu M0- 
TOMKOB J\aHHOH KYJIbTYDbI. 

Kak MOKAa3bIBaloT JaHHble Tab. 1, cpequ 15 oOcu1e]OBaHHbIX €JIMHHYHBIX KO- 
JIOHHH, BbINeICHHbIX H3 JaHHOH KyJbTypbI, 13 KONOHMH NpHHaqexKain K «je- 
(bekTHOMy» BapvanTy B u 2 Kononuu (NoNe 3 u 5) OOpasOBbIBaJIH YHCTHIM aJb- 
OoMHUHH, T. e. NpHHaqnexKanu K BapHanTy A. 

Beero HaMU ObIIO COcMeAOBAHO 108 eMHHUHBIX KOJIOHHIt MOTOMKOB «JedpeKT- 
HOM» kybTyppl Ne 13, cpequ Koroppix 100 kybTyp MpHHaexano K poUTeb- 
ckoMy BapHaHTy B, uS —x sapuanty A. B page ApyrHX ananorMuHbIX culy- 
WaeB MbI HaOMOAaIM, ITO KybTypbI BapHaHTa B OTUeMVIAIOT PU KyJIbTHBUpO- 
BaHHH HeOOsbWIOe YHCIO KyJbTyp BapH- 
aHTa A, HO HHKOrja He OTILeEMIAIOT KYJIb- 


Typ Bapuauta 56. Heo6xoqumo ormerturth, Coes) — [5 | ~ Geer) 
4TO KYJIbTypbl BapHanTa A, OOpasyromlue is os ee 
WHCTHIM aJIbOOMHUHH, KOTOpBIe OTINeNIsA- 

JIHCb W3 KYJIbTYpbl «eeKTHOTOy BapvaH- 


Ta B, pu JabHelwem KyJbTHBHpOBaHHH WA a 
OKasaJIHCb BIMOJIHe YCTOMYHBbIMH; H3y4eH- 
Hble HaMH 140 NOTOMKOB 9THX KyJIbTYp 

Ge3 HCKIIOUeHHA TpHHaWiekaM K BapH- pyc, 2, Bsanmoornomenns pa3IHUHbIX 
aHTy A. BapHantos A. subtropicus 

Ilepexoqa kK HeOQHOKpaTHO HaOsl0- 

aBWIHMCH HaMH Oovlee CJIOXKHBIM cCuIyya- 
AM M3MCHYHBOCTH, HeOOXOAHMO OTMeTHTb, YTO MEXKAY BapHantamu A u Bb 
HaMH HaOJiOfaHCb MpOMexKyTOUHbIe (opMbl; ec BapHanT B oaBsaer pocr 
YCTOHYMBBIX K aJIbOOMHUHHY CcTapusOKOKKOB Ha 50% To cpaBHeHuio C pocToM 
UYBCTBHTEJIbHbIX CTaHJIOKOKKOB, TO IIpOMexKYyTOUHbIe (OpMbI, OOpasyroulue 
MeHbIIee KOJIMYECTBO «BTOPOrO (PakTOpa», MOMABJIAIOT POCT YCTOHYMBbIX cTadpH- 
JIOKOKKOB Ha 1O—20%. Mmerorca TakxKe IPOMeKYTOUHbIe (POPMbI Mex Ay BapHaH- 
tamu 6 wu B, KoTOpbie NOJaBJAIOT POCT YCTOHYMBHIX K abOOMHUMHY cTadpyo- 
KOKKOB Ha 70—80%. . 

IIpu usyyenuu pala KybTyp BapHanta A OKa3as0Ccb, YTO OHH MOFyT OT- 

WL€MJIATb KYJIbTYpbI BapHaHTa 5, a TakxKe KYJIbTYPbl, IPOMe*KyTOUHbIe Mexy 
A xu B. OTu npoMexyTOUNble KYJIbTYPbI B CBO OYepeb HEYCTOHYHBEI H pacuye- 
nuiatoTca Ha A, B uw mpomMexyTouuble (opMbl. HekoToppble KyJbTYpbl «HOPMaJIb- 
HOO» BapHaHta BH Take MOLyT OTLULeMJIATh MepeXOjHbie (POPMbI C MOBbIILEHHbIM 
WJIM TOHH2KeHHbIM COjlepsKaHHeM «BTOpOrO (pakTOpa». 
. Takum o6pa30M, U3y4¥eHHe H3MeHUHBOCTH paciilenAOMlNxca KysbTyp A. 
subtropicus IpuBOUT Hac K CXeMe B3AMMOOTHOWeCHHH MEKY Pa3sJIMYHbIMH Ba- 
pHaHTaMH, lIpecraBeHHOH Ha plc. 2. CrpevikKH Ha 9TOH CXeMe NOKasbIBaloT Mle- 
pexobl OT OJHHX BapHaHTOB K ApyrvM, KOTOpble *akTHYeCKH HaOMOLaIHCh 
B HalliHX OMbITaXx. 


7) 


VucrutyT mo W3bICKaHHIO HOBbIX aHTHOHOTHKOB Tloctynu10 
AxkajleMHH MeguuuHckHx Hayk CCCP 27 XII 1955 
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MHKPOBHOJOLHA 


M. B. ®EJLOPOB u P.B. CEPPEEBA 


BJIMAHWE WHAHHJOB HA BOCCTAHOBJIEHHE HUTPATOB 
JEHUTPH®HLUMPYIOLWMMN BAKTEPHAMH 


(II pedcmasaeno axademuxom. A. JI. Kypcanosum 24 IV 1£56) 


B nporoma3Me KJIeTOK THMMUHbIX JCHUTP pH UMp yIOulUX OakTepH, MOBHAAMO- 
MY, COepxKaTcsa [Be (PepMeHTHBIe CHCTeMbI, AKTHBUPylouue KUcMOpoON (*,”). Onna 
HW3 HUX TpescTaBaeT OObMHYIO OKCHa3SHy!lO CHCTeMY, AKTHBUPYIOMLy!0 MOJIeKy- 
JIAPHbIM KUCMOPOA, a BTOPaH aKTHBUpYeT KHCNOPOA HATpaTOB HM HepeKO 000- 
3HayaeTCa Kak HUTpaTa3Had cucTema. Korya JeHHTpHpUuLMp youve OakTepHH pas- 
BUBAIOTCA B AIPOOHHIX YCJIOBHAX, OHH WIMPOKO NOJIb3yIOTCA IPH BbIMOJIHeHHH IIpo- 
WeCCOB [bIXaHHA (pepMeHTHOK CHCTeMOM, AKTHBUPYIOUeH MOJICKYJAPHbI KUCJIO- 
poy. Tostomy 66mburai YacTb 9HEpreTHYeCKOPO BeMIECTBA UH OKHCJIACTCA B 9TUX 
YCJIOBHAX KYJIbTYpbl JCHHTPHPHIMpyIOUMX OakTepHi MOJIEKYJIAPHbIM KHCJO- 
poyoM. OqHakO B CHJIy CpaBHHTeJIbHO MefWIeHHOH Wuppy3uA MoeKysApPHOTO 
KHcOpoya B cpexy MpH ObICTpOM pa3BHTHH JeHHTPHpPuUMpyroulMx OaKTepuu 
HaUHHaeT OMLyllaTbCA HEJOCTATOK B akUenTOpax BOAOpoOsa MPH OKHCJIEHHH Op- 
raHwyeckoro BelleCTBA, H TOra MapaebHO C MOJICKYJIAPHbIM KHCJIOPOOM 
HauHHaeT HCMOMb30BaTbCA KHCJIOPOA HUTPaTOB, eCJIH, KOH€YHO, HHTpaTbI CO- 
jlepxKaTca B cpeye. B mocneqHeM caygyae KHCOpOA HHTpaTOB aklenTupyer 
okono 30—50% moOumH30BaHHOrO BOZOpoya. Ecau Ke cpefa .aHaspo6Ha u 
MOJIEKYJIAPHOTO KHCOpOa He COJep2XKUT, TO BECb AKTHBHPOBaHHbIM BOOpoL 
aKUeNTHpyeTca KHCJIOpOOM HUTpatTa. B sTOoM calyyae MoTpeOHocTh OakTepHit 
B HHTpaTax BO3pacTaeT B HECKOJIbKO pas. 

B cBxa3H C TEM, 4TO (epMeHTHAA CHCTeMa, AKTHBUPYIOUlad MOJIEKYJAPHbI 
KHCJIOPOA, COMepXKUT B COCTaBe CBOeH MpocTeTHYeCKOH FpyNMMbl aTOM >Kewesa, 
cnocoOHbIM BCTYNaTb BO B3aHMOJeHcCTBHe C IlHaHHaMH WM CBA3bIBATbCA MMH, 
OHa JIerKO HHAKTHBUpyeTCA WHaHHaMH, KaK 9TO ObIIO MOKa3aHO B CBOe BpeMsA 
Bap6yprom (4) u KetimuHom (°). 

Ilockombky HUTpaTasHas (epMeHTHaA CHCTeMa TakKXK€ AaKTHBUpyeT KHCIO- 
pol, XOTH H CBA3aHHbIH C a30TOM, HHTepeCHO ObIJIO yCTaHOBHTb, Kak OyjlyT 
BIMATb WHaHHAbl Ha aHaspoOHoe AbIxXaHWe JeHHTPHpMUUpylouMx OaKTepuit, 
Kora OHH UCMOb3yIOT B KayecTBe akeNTOpa BOLOpoOfa TOMbKO KUCOpOL 
HuTpaTos. Jia BbINCHeHHA 9TOTO BONpOca HaMH HU Ob MOCTaBJICHEI OMbITHI C 
OOaBJIeHHeEM B IIMTaTebHy!O Cpely WHaHHCTOrO HaTpHA B KOHIeHTpallHH OT 
0,000001 go 0,01 mona. B kauectse ucTrounuKa yrmepoga u 3HepreTHyeckKoro 
MaTepHala B 9STHX OMbITaX Oblla MCHOMb3O0BaHa TwOKO3a. PacrBop mHaHuc- 
TOrO HaTpHA CTEPHNM3OBAICA CPUMbTPOBAHHeM Yepes cBery HlamOepnana u yo- 
OaBJIAICA K CTepHJIbHO MHTaTebHO cpexe WA KyJIbTYpbI JeHNTPHpUUH- 
pyloumix OakTepHi. ONBITHI CTaBMJIMCbh KaK B a9pOOHbIX, TaK HW B aHadpOOHbIX 
yCJIOBHAX. 

AspoOHad KyJIbTypa Beach B KONOaX OpmenMetiepa OObemom Ha 250 mu. 
B kayo KonOy qoOaBsnoch 60 Ma mMHTaTeIbHOH cpeE. Tocae cTepHuH3a- 
UMM, YOOaBeHuA WHaHHCTOrO HaTpHA WM 3apaxKenusA JeHUTPUPU Lp yIouluMu 
OakTepHAMH KOJIObI CTaBHJIMCb B TepMOCTaT C TemMepatypoli 25—28° Ha 8— 
10 qHeH. 

AnaspoOHas KyJIbTypa Beach B 9pJeHMeliepOBCKHX KON60"KaX OGBeEMOM 
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Ha 60—/5 MJ, 3AKPBITbIX CNelHasbHbIM 3aTBOPOM, BCT@BJICHHbIM B Kay4yKOBYy10 
MpooKy. Bea KonOa H 4YacTb 3aTBOpa NOMHOCTHIO 3aNONHANHCh WHTAaTeMBHOL 
speqou. Kpome toro, mocae crepHH3alHu, BHeCeHHA B cpeqy WHaHHcToro HaT- 
PHA M SapaxKeCHHA KYbTYPOH JeHHTPHpULMpyioulMXx OakTepHii B 3aTBOp HaJH- 
BAIOCh CINE Ba3SeIMHOBOe MaCJIO AIA TOPO, YTOOLI CO3qaTb Goulee cTporue aHag- 
pooubIe ycioBHa. B o6oux BapHaHTax ombira 3apaxKeHHe TpoOH3sBOAMMOCb 
Pseudomonas fluorescens nu Pseudom. pyocyanea, cpexKeBbieneHHbIMM 13 
HePHOBO-MOASOJIMCTEIX T104B. Ilo OKOHYAHHH OMbITa B cpeye onpeyennmuch He- 
UCHOJIbSOBAHHAaA TUIOKO3a H OCTABIIMHCA HEHCIHONb3OBaHHBIM HUTpaT. Kpome 
rOro, MPOH3BOJMJINCh KaYeCTBeHHbIe NpOObl Ha HATPHTbI H amMMuak. Pesyapra- 
rbl STOO OMbITa MpHBOAATCA B TaOn. |. : 


Taodtuna 4 


Buauanne WHanucTOro HaTpua Ha pasBUTHe JeHNTPHUuUMpyOULAX OakTepuii u BoccTaHoBAeHHe 
HMH HHTpaTOB B adpOOHBIX H aHaSPOOHBIX YCJIOBHAX KYJIbTYPbl 


A9spo6uple ycuIoBHuA Anaspoouble ycnoBua 
i peel oKucmeno | poccranos-| sos NO ne | oKucreHo | soccranos-| BOCCTaHOBMEHO 
2 B- 
cpele B MO”AX _Mosieli NO, Ha MosieHi NO, Ha 
BP rmoKose! |eHO NOs |*4 yonp oxuc- | F0KosbI |ueHo NO, 1 MOJb OKuC- 
B Mr B ME Jl€HHOIi r110K03 BI BE MIs Bava JI@CHHOMPOKO3bI 


oe rela cell al 1 a nee ais Sot cba Hectares de Shotts Se 
Pseudomonas fluorescens 


Oe 240 iro} oy 179 340} EES 
0000004 a tat 2,17 “ of 3,92 
coon | | HB | ao | He | BE | ag 
wor | | He | aoe | i | BE | os 
0,005 PasBuTHe OYeHb cJlaboe 

0,04 Pa3BuTus HeT 

Pseudomonas pyocyanea 

0.0 zat | te) | anes | te | 2) | a. 
0000004 oo 190 2,47 i ray 3,97 
0,0004 oe iba 2,325 irl ey 3,915 
ee eer oe 
0,005 PasBuTHe O4eHb cma6oe 

0,04 PasBuTHaA HeT 


M3 npupeyenupix B Ta6. | aHHbIxX culeqyeT, YTO MpH WO6aBsIeHHH B cpelly 
IHaHHCTOrO HaTpHA, BIIOTb JO Konuentpaunn 0,001 MOJIA, HaOmOjlaeTCH XO- 
oOUIee PASBUTHE JEHHTPHPUUMpYOWIAX OakTepu Kak B aSspoOHbIX, TaK H B aHa- 
yPOOHBIX ycOBHAX. MHTeHCHBHOCTb BOCCTAHOBJICHHA MMH HUTpaTOB B TeX H B. 
[pyruX YCNOBHAX TakxKe ocTaeTCA Oe3 3aMeTHbIX H3MCHCHHH. B o60ux BapH- 
{HTAaX OMbITA HUTPAT Obl BOCCTAHOBJIeH JO MOJeKYJAPHOrO a30Ta, Tak Kak py~ 
‘We IIPOAYKTbI BOCCTaHOBJICHUA (HUTPHTBI aMMHak) B cpejle He ObIIH oOnapyKe- 
ipl. [Ip KOHIeHTpalluAxX %Ke WHAaHHCTOrO HaTpHA, NPCBOCXOAAMIMX 0,001 mona 
0,005 u 0,01 Moms), pasBuTHe JeHHTpHuIMpylowux OakTepHH MOJIHOCTbIO: 
Ipekpallasocb. OveBuHO, Ip STHX WO3aX WMaHHAa B Cpefe NOMHOCTbIO HHAK- 
MBUPYIOTCH He TOJbKO (ePpMCHTbI, AKTHBUPYIONIMe MOJIEKYJAPHBIM KUCOPOA, 
i0 H (pepMeHTbI, AKTHBHPYIOUMe KHCMOPOA HUTpaTOB. BeneycrBue 3Toro Kak 
\9pOOHOe, TAK H aHaspOOHOe AbIXAHHe NOMHOCTHIO MIPeKpaTHJOCh H imag 
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OakTepHili OKa3a0Cb UCKOUeHHIM. Ha STOM OCHOBAHHM MOXKHO BbICKASaTb IIpPe]{- 
MOOXKeHe, YTO HUTpaTa3a 10 cBoell XHMHYeECKOM MpHpose OM3Ka K TEMHHHOMY 
bepMeHTy HM B cocTaBe CBOeH MpoOcTeTHYeCKOH FpyNIbl COMPUT, BUAMMO, aTOM 
*Kesle3sa. CBA3bIBAaHHe, ATOMa 2Kese3a MpocTeTH¥eCKOH TpyNUbl (BO3MOKHO, Te- 
MHHa) M MOP BbI3BaM TOMY! HHAKTHBAaLM10 HHTpaTasbl, BCJeCTBMe Yero 
JeHUTpupuLMpyoue COakTepHH JIMMIMMCb BO3MOXKHOCTA BeCTH aHaspoOHoe 
WbIXAHHE 3a CUeT KHCIOpONa HATPpaTOB MH MpekpaTHJIM CBOe pasBHuTHe. 

Bsuyy Toro 4TO MOJyYeHHbIe B XOJe€ STOTO OMbITa JAaHHbIC HMCIOT CYULECTBEH- 
Hoe 3HayeHHe JIA BbIABJICHHA XMMHUCCKOM MPMpOAbl HATPAaTasbl, OMbIT C WMaHH- 
JaMu Obl MOBTOPeH elle HECKOJIbKO pa3, HO KaxKbIli pas pesyJIbTaT OCTaBaJICH 
TeM 2K€ CaMbIM. ITO OOCTOATEJIbCTBO MO3BOJACT CUHTATb TBEPAO YCTAHOBJICHHBIM, 
YTO WHaHH bl JelHCTBUTebHO OOKMpy!oT aKTMBHy!0 rpynmy HuTpataspl. Jina 
JONOIHUTEIbHOrO MOATBEPKACHHA STOTO MOJOXKeHHA HAMM Obl MpOBeeHbI 
elle OMbITbI, BHJOH3MeHeHHbIe TAKUM OOpPa3oM, 4TO B Cpesy, KpOMe IMaHHJa, 
WOCaBIAIICA elle XJIOPHCTHIM AMMOHHM (B MONOBHHY KOO) u HHTpaT BMeCTe 
C XJIOPHCTbIM AMMOHHEeM (BO BTOPY!0 MOJIOBHHY KOO). XJIOPHCTbIM AMMOHHH JOuI- 
*KeH Ob CJIYKHTb HCTOUHHKOM asorTa. 


T.a.6 mmm ae 92 
Buavanve WHaHHcTorO HaTpHA Ha pa3MHORKeHHe TeEHHTPHPUUHpPyIOMHX CaxTe- 


pHH HW BOCCTaHOBJeHHe HMH HHTPaTOB 


Uucs0 BbIPOCLWIHMX KJIeETOK 


Aspobuble ycnoBuA EIS 


KonnentTpayua 


WHaHusAa B cpefze 


BOCCTA4HOBJICHO 


B MOJIAX OKHceHO | BOCCTaHOB-| voneii NO, Ha| Ha cpeme c Ha cpene c 
tae ae oey me 4 gone ms Bh ey NH,Cl+NaNO, 
Pseudomonas fluorescens 
268 216 o72 680 
oe 270 29} 2,365 565 690 
249 214 900 3 
0,004 re 318} 2,425 O78 688 
472 223 5 
Ue 266 13} 2,365 534 674 
0,005 PasBuTHA HeT 
0,01 ” ” 
Pseudomonas pyocyanea 
288 230 626 602 
0,00 287 935} 2,35 614 567 
272 239 637 528 
eile 286 240} a, ais 640 554 
290 242, 608 o17 
Ose02 281 37) ee 611 528 
0,005 Pa3sBHTHA HeT 
0,04 


” » 


B nepBoM BapuaHre aToro onbira, re B KauecTBe HCTOUHUKAa a30Ta HCnoMb- 
SOBAJICA XJIOPUCTbIH AMMOHHii H HUTpaTbI B cpesy He MOOaBNANUCh, pasBuTHe Je- 
HUTPHPUUAPYIOWUX OakTepHH MOrNO OCYMeCTBAATBCA TOMBKO 3a CUeT HCHONb- 
SOBaHHA MONCKYJIAPHOPO KUCHOPOMa B KavecTBe aKLeNTOpa BOAOpoa B poec- 
aX aspoOHOro AbIXaHuA. Bo BTOpoM xe BapuaHte Hapayy c XJIOPHCTbBIM AMMO- 
HHEM B Cpee COsepKaIMCb HW HUTPATbl, KOTOPHIe MOTI HCHOMb30BaTbCA OaKTe- 
PHAMM B KavecTBe akWelTOpa BOAOposa BMECTe C MOMEKYJIAPHbIM KHCJIOPOJOM. 
B o60ux BapvaHTax oMpira MpoBogusca THATeMbHBI yueT BbIPOCWIHX KIeTOK 
ACHATPHPHUMPyrouNxX OakTepwii, Tak Kak BaxKHO GBIO yCTaHOBHTb, Kak M0- 
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BJIMAeCT IMAHMCTHIN HaTpuii Ha pasBUTHe ITHX GakTepuii B ASPOOHBIX yCOBMAX 
KyJIbTypbl. ONbIT MpogomKasca 10 Heli H Jan pe3ymbTaTbI, MpHBeAeHHIe B 
TaOs. 2. 

AvauIu3bl MOKa3au, uTO KOHIeHTpalluaA Wanna, paBpuaa 0,001 u 0,002 
MOJIH, HHKakOrO BJIMNAHHA Ha POCT H pa3MHOXKeHHeE JeHHTpPHMUMpyoUHXx 
OakTepuit He OKasbIBaeT. Unico KeTOK B STUX YCOBHAX OMbITa Kak B llepBoM, 
TaK H BO BTOPOM BapHaHTe ObIIO MpaKTHYeCKH OJMHAKOBLIM HM He OTIHYATOCb 
OT KOHTpoma. BoccraHosseHHe HUTpaTOB, CCIM OHM cOsepxKaucb B cpexe, 
TAKE OCYIIECTBIANIOCh C OObIYHOH HHTCHCHBHOCTHIO. OAHakO pH Oovee BbICO- 
KMX KOHIeHTpalWAx WHaHHya B cpeye (0,005 u 0,01 Moma) pasBuTue sTHx Oak- 
TepHi cpasy HM MOJIHOCTbIO Mpekpalilaocb B OO@HX BapHaHTax ombita. Boccra- 
HOBJICHHe HUTpaTa MPH STHX KOHLCHTPalHAX WHaHHa TakxKe He HMeIO MeCTa. 
[lostomy cueqyeT CuHTaTh NOKa3aHHBIM, UTO KOHIeHTPalwu WHaHHcTorO HaTpHA 
B 0,005 Moms H BbILNe NOMHOCTbIO OOKHPyIOT Kak (PepMeHTHI, AaKTHBUPYOMIHe 
MOJI€KYJIAPHbIM = =KHCIOpON, TaK WH (epMeHTbI, aAKTHBUpYy!OUlWe KHCOpOy 
HUTpaToB. OuveBuHO, NpocTeTHyecKad rpyiiia HUTpaTasa OH3Ka 0 CBOelt XU- 
MHYeCKOH MpHpoye K MpocreTHyecKOH rpynne WHTOXPpOMOKcHJa3sbl HW MpescTaB- 
JIHeT COOOI0 KAKOH-TO JepHBaT reMHHa, COJepKallHit B KaveCTBe AaKTHBHOL rpyn- 
IIMPpOBKH aTOM 2Kelesa, Ha OOpaTHMOM Mepexoye KOTOpOrO «depp» B «eppo»r- 
(opmMy HM OCyIeCcTBIAeTCH AKTHBH3alHA KHCMOposa HuTpaToB. KakoB HHTHM- 
HbIM Me€XaHH3M 9TOH aKTHBH3alHH, MOKa elle OCTaeTCH H€M3BECTHBIM, HO ec 
XHMHYeCKad TIpHpoOfa MpocreTHyecKOH pyNNbl HUTPaTa3bl OAHOTHMHA C UWHTO- 
XPOMOKCHa30H, TO cleqyeT MpeynouaraTb, uTO rpynmupoBKa NO, Bcrymaer 
B KaKOe-TO BPeMCHHOe B3AHMOJCHCTBHE C ATOMOM 2Ke1e3a TIPOCTETHYECKOH PpyNMbt 
H TOJIbKO Mocwle ITOFO OTAaeT CBOH KHCIOPO WIA B3aHMOJeHCTBUA C AKTHBHBIM 
BOoWOpoyoM. Ec Obl TakorO B3aHMOJeHCTBHA He ObIIO, TO CBA3bIBAHHE ATOMOB 
yKesle3a WHaHH]aMH He JOJOKHO ObIJIO ObI HCKJNOUATb HCHOJIb30BaHHe KHCIOpona 
HHTpaTOB B KauecTBe aKklelTOopa BOoposa B Tex cyuanx, Kora [bIxaHne 
OCYIIECTBIACTCAH TOIbKO 3a cu¥eT STOFO MCTOUHNKA KUCOposa. 


MockoscKaa Tlocrynusio 
CeJIbCKOXO3AHCTBEHHAA AaKajeMHA 10 I 1956 
um. K. A. Tumups3espa 


UAMTHPOBAHHAA JIMTEPATYPA 


1M. Il. Kopcaxkosa, Muxkpoousouorua, NO 94S) eee ee e hop 
Muxpo6nonorua, 1949. *? D. Keilin, Ergebn. Enzymforsch., 11, 239 (1938). # O. W 


OB, 
ar 
burg, Schwermetalle als Wirkungsgruppen von Fermenten, 1946. 
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4oknayqe AkagemMuu nwayx CCCP 
1956. Tom 108, M 6 


MOP®@OJIOrH PACTEHHH 


3. T. APTIOWIEHKO 


O MIPOHCXO)KAEHHH MAXPOBOCTH IBETKOB JIEBKOSA 
(MATTHIOLA INCANA .R. BR.) 


(IT pedcmabaeno akademukom B. H. Cykaueeum 15 II 1956) 


JleBKOH, ABIIACb OOLEKTOM JEKOPATHBHOFO UBETOBOCTBA, B TO %Ke BpeMA 
NIpuBsekaeT K ceOe BHHMaHHe MHOrHX HcceqoBaTeeli, TAK KaK y Hero Hapsyy 
€ OCOOAMH, HMeIOU[MMH UBETKH OObIYHOTO JIA aHHOrO Bua CTPOeHHA HMeIOTCH 
OcoOH C MaXpOBbIMH I[BeTKaMH, IIPHYeM MaXpOBOCTb MepesaeTcA MO HacweyCTBY 
TOJIbKO Yepes OCOOH C MPOCTbIMH UBeTKaMH, TaK KaK MaxpoBble OeciJOHBI. 

Hacseqopanue MaxpOBOCTH Yepes MpOcTHIe OCOOH BbI3BaJIO MOMbITKH HCKaTb 
TIPHUHHy ee B pa3sJIMYHH TeHOTHIMOB y MpOCTbIX H MAXPOBbIX JIEBKOEB, OHAKO 
HCCJI€OBAHHA OMPOBeprviId 9TO Mpemmomo*KenHe (°). Tak %xKe OKa3amO0Ccb HeCco- 
CTOATeJIbHbIM MH€HHe O TOM, YTO MpHYHHOM OOpasoBaHHA MaXPOBbIX JICBKOeB 
ABJIAIOTCAH YCJIOBHA MMTAaHHA HM NoHBa (4). B yacTHOCTH, B ONbITe, IPOBOJHMOM 
HaMH C MpOcTbIM JIeBKOeM B TeyeHHe 5 JIeT, JIEBKOH BbIPalMBaJICA B BereTallMOH- 
HbIX COCyaX Ha pa3HOM arpodoue, pH pa3sHYHOH JO3HpOBKe MocseAyIoulNx 
TIOMKOPMOK, C pa3HOH HOpMOH nowHBa. M3 cemMaH, coOpaHuHbiIx c pacTeHHi 
KaxKOPO BapHaHTa ONbITa, YaCTb pacTeHHH BbIPAMMBaacb B OObIGHbIX YCJIOBHAX 
WIA yyeTa MaxpOBbIx ocoOel, a Apyrad wacTb —B TeX Ke YCJOBUAX OMbiTa, 
4TO H B OpesbiymMe rosbl. 3a Bech NATHETHHM NepHo HH OAHOrO MaxpoBoro 
pacTeHHA HH B OJHOM H3 BapHaHTOB OMbITa MOyYeHO He ObIWIO. 

MckaTb NpHuHHy OOpa30BaHHA MaXPpOBbIX JICBKOCB B H3MeCHEHHH CBeTOBOTO 
pexkuMa ((poTonepHOAH3M, HHTCHCHBHOCTb OCBeEIICHHA HT. Jl.) TakekKe He HMeeT 
CMbICIa, HOO JIEBKOM BbIPpalMBaeTCA B CTpaHaX, PaCcIOJIOMKeHHbIX BO BCeX IIH- 
poTax, H Ip 3TOM pH BCeX YCNOBHAX OCBeLICHHA HEH3MEHHO BOSHHKAaIoT OCOOH 
C MaXpOBbIMH I[BeTKaMH, B OlIpeeJIeHHOM —B 3aBHCHMOCTH OT CopTa — OT- 
HOLWIeCHHH K Ipoctbim. Ha ocHOBaHHH H3JI0%KCHHOPO MOXKHO CKa3aTb, YTO PHYA, 
BbISbIBAIOILaA MAXPOBOCTb VY JIEBKOA, 3aKIOUaeTCA B CAMOM PaCTeHHH, a He 3aBH- 
CHT OT BHeIIHHX YyCJIOBHH. 

Jia TOTO 4YTOObI BLIACHHTb MPHYHHbI, BbISbIBAIOLHe MAXPOBOCTb Y JICBKOS, 
cleyeT CHayasla W3yYHTb MOpdoorMyeckylo IIpHpoly pacTeHHA, Hecyilero 
MaxpoBble IBeTKH. Hacroaujad cTaTbai HW MoOcBAlleHa MOp(oreHe3sy JI€BKOS. 

[Ip BbipatuBaHHH JIeEBKOA HeEOMHOKpaTHO BCTpeyaloTcA pacTeHHA, MMerOIIHe 
cBoeoOpasHoe cTpoeHHe, 3akOUAaIoleecH B CpacTaHuM ((pacuMalMH) moderos, 
IIBETOHOCOB, IBETOHOXKeK HM I[BeTKOB. CpaBHeHve OCOOeHHO OTYeETAHBO 3aMeTHO 
B KOHUe BereTalluH pacreHul. OrmMeyeHo Takxe, 4TO Y COPTOB, XapaKTepH3ylo- 
IHXCH BbICOKUM IIpOMCHTOM MAaXPOBbIX paCTeHHH, CJlebl CpacTaHHsA BbICTY- 
Ta1oT OCOOeCHHO pe3Ko. 

TlerajibHoe uccmeqoBaHHe (baclMHpOBaHHbIX JIEBKOeB MOKa3aJ0, YTO y HUX 
HaOwmlosaeTca HapylieHHe MopsyKa paciosomwKenuA OOKOBHIX opraHos. [Ipexye 
BcerO H3MeHAeTCH JIMCTOpacnosomwenne: CTporad OWePeHOCTb JIHCTbeB 3a- 
MeTHO Hapymaetca. B CBA3H C H3MCHEHHbIM PaCIOJIOXKCHHEM JIMCTbEB Hapy- 
waeTcd HU MpaBHsbHad OYepeqHOCTh OOKOBBIX MoOeroB, TaK Kak TMocmeqHHe 
BO3SHHKAaIOT H3 ToyveK, OOpa3sytOlMXCA B la3yXaxX JIMCTbEB. 

Han6oulee peskoe HapyieHve HaOmloqaeTca B MOpALKe pacnoMOKeHHA WBeT- 
KOB B COILBeTHH, a TaK?Ke CAMHX COUBeTHH Ha cTeOsle, MPHYeM COUBeTHA C HaH- 
6oee BbIPAKeHHbIM HapyleHHeM CTPpOeCHHA HMeIOT H HanOomee YeTKHE Ce bl 
cpacTaHHsl. 
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Tlpu usyyeHuu coupeTHi HaYMHad C HauaJIbHbIX STAMOB UX (bopMupoBaHHA 


Hau Oblsla YCTaHOBsIeHa OllpeqeeHHad CBASb Me%Ky CpacTaHHeM UBETOUHBIX 3a- 
yaTKOB HW HapylieHweM HX pactio- 


JOXKeHHA B CPOPMHPOBaHHOM CO- 
uBeTHHu. B cbopMupytolljeMca COUBe- 
THH MeplcTeMaTHyecKHe Oyrop- 
KM Oy]yUIMX UBeTKOB 3akJla]{bIBa- 
IOTCA C pasJIMYHbIMM MpOMexkyTKa- 
MH M@XKY HUM, a OJIM3KO pacio- 
JIOKeHHbIe pyr K Apyry cpacta- 
roTcd. CpacraHve MpOWCxOMT Ha 
pasHpix da3sax  (opMupoBaHHua 
6yropKoB, HaYHHawA C MOMeHTA UX 
o6oco6IeHHA Ha KOHyce Hapacta- 
HHA WM KOHYAaA Audpepenunannert 
9JIEMeHTOB IBeTKa. B 3aBHCHMO- 
CTH OT TOrO, Ha KaKOM 9Talle jop- 
Puc. 1. Cnegpl cpacranua y uBeTOuHEIx GyropKoB MHPOBaHHA WBeTOUHBIX OyrOpKOB 

(a) u y chopmupopanHoro uBerKa (6) IIpOH3OMIIO HX CpacTaHHe, B OOIb- 

wel WH MeHbIUeH CTeNeHH BBI- 

PaxXKeHbI Cjlefbl CpacTaHuad B ctbopMHpoBaHHOM couBeTHH. Ha puc. | a npuBe- 
JIeH TIpuMep cpociuHxcA OyropKOB, y KOTOPbIX TOJIbKO IBETOHOXKKA UMeeT efBa 
3aMeTHBI cmeq cpactanus. IlopuqumMomy, mpolecc cpacTaHHA MpOHwsolies 3eCcb 
B» MOMeHT OOocoOuIeHHA . 
OyropkKOB Ha KOHyce Ha- Sei 
pactanua. O cbacuMupo- 
BaHHOH MpHpoye wBeTkKa, 
ccbOpMHpoBaHHoro u3 
OMHCaHHbIX OyropkKos, 
CBH€TEIbCTBYeT TOJIbKO 
IBeETOHOKKAa,  Hecyllard 
cieqbl cpacraHua (puc. 
1 6). 

Ha puc. 2 mpuBeyex 
cuyual, Kora cpactaror- 
Ca He MepHcTeMaTHyecKHe 
Oyropku, a yxKe mouTH 
ccbOpMHpoBaHHble OyTOHbI 
(puc. 2 a) mM cmeqel cpac- 
UWHauHH OUeHb XOPOIIO 
3aMeTHbI Ha CPOPMHPOBaH- Puc. 2. Caegp cpacranua y GyToHos (a) u y comBeTua (6) 
HOM couBeTHH (puc. 26). 

Hapyurenue MOpAAKa PacnOsIOXKeHHA OOKOBIX OPraHOB, BbISBaHHOe UX (pac- 
UHaUHeH, MpHBOAUT B CBOIO OYepeb K HapyuleHutO NopAKa Audpepenunaynn 
OOKOBbIX S9JIEMCHTOB STHX OPraHOB; Y JIEBKOA STO, B KOHEYHOM HTOre, BbIpPakaerca 
B OOpas0BaHHH MaxpoBbIX UBeTKOB. Maxposble IBeTKH JICBKOA ABUIAIOTCA pe- 
3YbTATOM JCATCIbHOCTH (PaCUMMpPOBaHHOrO KOHYyCca HapacTaHua moGera, mpo- 
AYUMpytoulero TOMbKO MOKpOBbI UBeTKa. Konyc HapacTaHHA B MaxpoBoM 
UBeETKe OCTaeTCA JOIrOe BPpeMA ACATEbHbIM, TOra KaK B MIPOCTOM UBeTKe ero 
€ATEMbHOCT ObICTpo IpeKpamlaeTca (*). Taka JesTeibHOCTb KOHYca HapacTaHUA 
MaXPpOBOrO UBeTKa OOYCOB/IeHa TEM, TO B ETO (POPMHPOBAaHHU MPHHUMAIOT yua- 
CTHe OyrOpKH UBeTOUHBIX 3a4aTKOB, PaclO/IOX%KeHHble Ha pasHbIX yPOBHAX BbI- 
COTbI CTeOA H, CeOBAaTeNbHO, PasIMYHbIe B OTHOLMEHHM UX reHepaTHBHOl 3pe- 
JIOCTH. Tlostomy M KOHYC HapacTaHHA MaXpOBOro JeBKOA He OOMaqaeT NOMHOR 
TeHePaTHBHON 3peJOCTHIO, a NOJIOBBIX SIEMCHTOB, CIOCOOHBIX K OMJIONOTBOPeHHIO, 
M3 Hero He OOpas3yerTca. : 

IIpaMbiM JOK3aTeIbCTBOM MOCIeAHELO MOMOKCHHA ABJIAIOTCA BCTpeyariomleca 
BeCbMa YacTO MpoMpukKalMH MaXpOBbIX UBeTKOB seBKoA. M3BectTHo, To 
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MpOMMpuKawuA UBeETKA NMPOHCXOAUT B TOM cyy4ae, KOra TOUKa pocta mobe- 
Pa, lepemequiai kK WudppepeHuvauwHH 9eMeHTOB ILBeTKa, BHOBb ripHoOpetaeT 
CMOCOOHOCTh JaIbHelimero pocta uv mpoxyuupyer mober (°). Cneqopatenbuo, 
MNPOJMPHUMPOBAHHbI WBeTOK He OGulaaeT MOMHOL TeHepaTHBHOli 3PeJIOCTbIO: 
HM He cllocobeH OOpa30BaTb HOpMasib- 
HO pa3BHTbIX TOJIOBLIX 3JIEMCHTOB, 
Kak yxke yMOMMHaslocb, MaXpoBble 
IBCTKH JIEBKOA OYCHb CKJIOHHBI K H3- 
pactTaHuto. 

B 1955 r. Ham yyanocb Ha6mo- 
WaTb MACCOBOE H3pacTaHHe MaXxpOBbIX 
IBeTKOB JIeBKOA. BpipamuBasucn 11 
COPTOB BbIrOHOUHOrO IWTaMOoBoro (He 
BeETBHCTOPO) JeBKON, ceekNHH Kan- 
miepta (*). [loces 6b mpousBeyen 
B KOHUe eKaOpa BOpaHxepee, BCXO- 
(bl paCIMMKHpOBaHbI B TOPUIKH H B 
MapTe BbIHeCeHbI B CTCKJIAHHbIM Bere- 
TalHOHHbIM JOMHK. B MapTeBce pac- 
‘TeHHA [pyxHO sayBein. BcKope moc- 
Jie Hadasia WBeTeHHA (BTOpad MOJIOBH- 
Ha Mas) TeMilepaTypa BO3jyxXa pe3kO 
NOHH3HIaCb, a C HaCTYMJeHHeM Ter- 
JIbIX JHeH MaXpoOBble I[BeTKH Hava 
OypHO mpomMpuuHpoBaTb  (KOHeIL 
HIOHA). Uepes Hefemio 3 CepeHHbI 
KaxkKJOro UBeTKa BbIaBaJICA 3eJIeHbIH 
mo6er AuHHorw Zo 10—15 cm, necumit 
JIMCTbA H Ha BeplliHHe 3aKaHYHBaB- 
IUHMHCA MAXpOBbIM UBeTKOM (pic. 3). 
Crpoenuve noculeqHero HHYeM He OT- 
JHYaIOCb OT HCXOJHbIX NpOMMpPULH- 
POBaHHbIX I[BeTKOB. Y BbIpalitHBae- 
MBIX B STHX KE YCOBHAX MPOCTHIX Pye, 3. MposubuunpoBanuble WBeTKH JIeBKOs 
JI@BKOeB HH OHOrO CJIyyaA MposH- 

(pHKallHH WBeTKa OTMe¥eHO He OBIIO. 

OnucaHHblit IpuMep c H3pacTaHHeM MaxXpOBOro JIeEBKOA yOeUTebHO NOKa- 
3bIBaeT, ITO CMOCOOHOCTbIO K NpomMpukKalHH OOMafaeT TOIbKO MaXpOBbIit IBe- 
TOK C HeMOIHOM reHepaTHBHOL 3pelocTbIO, OOyCNOBJeHHOH daciMalMen. 

B mocaeqHHe roqbl dbaciwaluaM TpufaercaA Ooubuloe 3HAaYeHHe B KayecTBe 
(bopMoo6pas3yromlero Mpowecca MpH MOMyYeHHH HOBbIX (POpM KYJIbTYPHbIX pacTe- 
HMM. DacynauuA oOecheyna MpOoucxXomeHHe TaKHX KYJIbTYPHbIX pacTeHHH 
Kak KykKypy3a, COa, OaTaT, aHaHac, TOMAT, H Jp. (?,%). Ham mpefctapiaetcs 
BO3MOXKHBIM IIPHUYHCIHTb K STOMY CIMCKY paCTeHHH HW MaXpPOBbI JIeEBKOH, MO0- 
CKOJIbKY B OCHOBe (OPpMUPOBaHHA MaxpoBoro UBeTKa NexuUT cpacuvayua. IIpu- 
YHHbI, BbISbIBAIOWHe HapymeHHe HOpMaJIbHOroO XOJa MOpdoreHe3sa, IpHBO]A- 
mee K tbaciiHalHaM y ocoGel eBKOA C MaXPOBbIMH IBETKAaMH, MOKa elle He U3- 
BeCTHbI H J[OJDKHbI ObITb TIPeMeTOM JaJIbHeMWHX UCCe{OBaHHH. 


@ 


Botranuyeckuit uucrutyt um. B. JI. Komaposa Tocrymuo0 
Axkajlemun Hayk CCCP 15 II 1956 


WMTUPOBAHHASA JIMNTEPATYPA 


13. T. Aptwumenko, Tp. Bor. uucr. um. B. JI. Komaposa AH CCCP, 6, 2 (1952). 
2M. os JLa a i OB ae LPs Fon uucr. uM. B. JI. Komapopa AH CCCP, 7, 3 (1952). 
37]. M. WK y kKoBpcKHH, Kysabrypuble pacreHua H HX COPOAMMH, 1950. WU. Nounun, 
Pesy.IbTaTbl OMbITOL M0 H3YYeHHIO NPHYHH MaXpOBOCTH JIEBKOA, 1934. by Bey KoBaici KOR, 
Wisp. C.-x. akan. um. K. A. Tumupssena, xu. 4 (1929). °H. TI. Kpeuxke, Perenepa- 
una pacrenuli, 1950. * Hauptkatalog fiir Gemiise-, Blumen-, Heil- und Gewiirzpflanzen- 
Samen, 1953—1954. 
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Hoxaage Akagemun nayx CCCP 
1956. Tom 108, Ne 6 


PH3HOJIOTH A PACTEHHH 


P. HW. JIEPMAH 


H3MEHEHHE YIPJIEBOAHOrO OBMEHA Y AUMEHS B CBA3H 
C BbICOKOM BJIAXKHOCTBIO NMOUBbI 


(II pedcmasaeno axademuxom JI. A. Op6eau 7 I 1956) 


®usnonormyeckne OCO6e€HHOCTH pacTeHHH, BbIpPAalllMBaeMbIX Ha 3eCMJIAX C 
BbICOKOM BJlaxKHOCTbIO TOYBbI, OULHb MaJIO H3yyeHbI. Hamumu ucceqOBaHHAMH 
NpebIAyuHX JeT ObIIO MOKa3aHO, YTO BbICOKAaA BJaKHOCTb MOUBbI BHAT Ha 
PacTeHHe B pa3HbIX (pa3ax HW CTaMAX PasBHTHA WO-pasHomy. B crayuio ApoBKNsa- 
WMH YMeHbIUIaeTCH KOJIMYECTBO 3aKJIaJ{bIBAeMbIX KOJIOCKOB, B CBeTOBYIO CTAa- 
AMlO CHHKaeTca AuppepeHunauuA KOJIOCKOB Ha IBETKH, HHKHHe HU CpesHHe 
JIMCTbA YKEJITCIOT, UTO YKa3bIBaeT Ha HapyuieHve OOMeHa BelrlecTB. IlembIo Ha- 
mero HCCIeCAOBAHHA ABJIAIOCb H3yYeHHe MeTAaOOJIH3Ma BellleCTB H, B YaCTHOCTH, 
yrueBoqHoro OOMeHa B JIMCThAX H 3€—PHOBKaX TaKHX pacTeHuli. OnbITHbIe pacTe- 
HHA MOBepriIHCb H3ObITOUHOMY YyBJIaxKHeEHHIO B 120% oT NOMHOM BAaroeMKOCTH 
B CTaHI0 APOBH3allHU, B CBETOBY10 CTaJHW, B *a3bl KOJIOWICHHA H MOJIOUHOH cie- 
mocTH. B KOHTPObHBIX pacCTeHHAX NOMepKUBaIAaCh BaKHOCTb NOUBbI B 70% 
OT MOJHOM BarCeMKOCTH B TeveHHe Bcero BereTalHOHHOrO Hepvoya. B mHcTbAXxX 
ONpeWeNANOCh COep*KaHve TOKO3bI, CaXapO3bl, KpaXMaJia, TeMHIEJJUOJIO3bI; 
B 3ePHOBKaX — IJIOKO3bI, CaxapO3bI H KpaxMasia. JIMcTbA ANA aHasH30B Opa- 
JIMCb 110 CTaMAM H ()a3aM Pa3BHTHA OAHOBPeMeHHO B OMBbITHBIX H KOHTPOJIbHbIX 
pacteHHaAx. 

JIucTbs GplcTpo cpesasucb, yYOUBaIHCb NapoM B TeyeHHe 15 MHH. Ha BOJAHOL 
OaHe, 3aTCM MPOCYIUMBaJIHCb JO BO3YUIHO-cyxoro BeCa M pacTHpaJHcb B I0- 
pouloK. | 

OnpejejeHHe yrieBoxop MpousBoqusocb Metoyom Beptpaua. PacrBopumple 
caxapa u3BuIeKamHcb 82% cnupToM c MocesqyiouleH OTTOHKOH CiMpTa B Baky- 
yMe lip Temnlepatype 37 —40°. Octapumiica pacTBop CJIMBaJICA B MEpHYy!0 Kony, 
SKCTPakT CIIYKUI JIA ONpeeteHHaA peqyUMpyromlNx CcaxapoB UH JIA THApOMH3Aa 
caxapo3bl. Ocaylok Ha (pusIbTpe OCBOOOK acd OT CMMpPTa HW NpOHSBOAMICH PHI 
pomH3 KpaxMasia HW reMuuemmo03bI. [uApomH3s vu onpesemenue Caxaposbl, Kpax- 
Mala H TeMHIeNIOO3bI MpOH3BOMMIMCh, Kak yKa3aHO B pyKoBojctTse (’). 
Kpaxmasi B 3epHe ompeyensasicd NomApHMerpHyeckuM MeTosoM. IIpuBojuM pe- 
3YbTaTbI HcceqoBaHnul. 

A Ta6auna ft 


Cojepxanuve yriesogzos B MCTAX auMeHA Bunep B % OT cyxoro Beca 


Cragua spopusannn| CBeTopad cTaqua KogomenHue Mowounad cnesocTb 
YraeBoAbl 3 s 3 Z 3 g x 
= oe = ce s o5 = 65 
E 23 gZ gf i} a> < mp 
lO KOBaNe ska, oll 2, OU) 4 oo 2,30 0,80 4,90 2,6 Dei) | 1,60 
anand oats, || 5,04 syle 9,04 3,84 0,00 Ms TaN 15,66 Unave 
Kpaxman. .:-. .| 0,49 0,36 0,90 1,08 0,81 0,99 2,07 0,63 
Temunenmono3sa .| 4,98 2,65 5,08 Bi WA 7,49 8,79 13,68 8,10 
ee ee SS ss a a Se ae 
Gyuuaes . 15,93 | 8,28 | 13,72 | 41,44 | 18,20 | 17,29 | 33,81 | 17,65 
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V3 ra6n. 1 BUAHO, YTO COMep2%xKAaHHe TIIOKO3bI B KOHTPOJIbHbIX PaCTeCHHAX Pes- 
KO MOBbIMAeTCA B (pase KOJOWICHHA — WBeTeHHA, T. €. B TOT NepHOA, Kora Ha- 
vOolee SHEprM4yHO MpOXxoAAT usMoMOrHMYeCKHe Mpoleccbl B pacTeHHAX. IIpo- 
KYKTbI PH{pouIW3a* HOCTyMawT, OYEBHAHO, B KOJIOC. TloqoOubii NOWbeM rIOKOSBI 
B TlepHO UBETCHHA MBI HaOOJaIH B MpeAbIAyWIMX Hallux HCCNEOBAHHAX fe 
Hav6oubumi moybem caxapo3bl WH MOMCaxapHAOB HacTylaeT K KOHIy Bere- 
TallMOHHOTO TepHosa, BO BpeMA HaJIMBa 3epHa B MOJIOUHY!O CNeOCTb. 

IIpu u36bIrouHoM yBslaxKHeHH OOHAapy2KMBaeTCA MHOC COMePpKAHHE YICBONOB 
B JIMCTbAX MO CpaBHeHHIO C KOHTPOJIbHbIMH PaCTeHHAMH. 

O6uiee coyepxanue yrvieBOAOB B OMbITHBIX paCTCHHAX HH2KE, YEM B KOHTPOJIb- 
HbIX. Cojlep2KaHHe PIIOKO3bI WH CaXapO3bl MPHMePHO HallOJIOBHHY MeCHBIIe, YM 
B KOHTPOJIbHBIX paCTeHHAX. ITO CBASAHO, MOBHMMOMY, C OAHOH CTOPOHBI, C T0- 
HW KCHHOM THAPOJHTHYECKOH CMOCOOHOCTEN, C pyro — Cc pacxoJOBaHHeM pac- 
TBOPHMBIX YIeBOLOB Ha pocT pacTeHuit (*), KOTOPbIM HHTCHCHBHO IIpOxXOAHT TPH 

BEICOKOH BJlayXKHOCTH IOUBBI. 
TaOauna 2 [Ip saTronsmenuH oOpasyerca 


e€ 4HCJIO GOKOBBIX cTeO- 
Conepxkanve yrseBofop B 3epHax suMeHA Bunep OoMbILO 


(B % OT cyxoro Beca) uieli (MOATrOH), KOTOpbIe Takxke 
HOTpeOJIAIOT paCTBOpHMble yr- 
Cragu u 4 dbasbl U36biTOUHOrO JIEBOJbI. 
Sh alee KommuecTBo NouMcaxapv OB 
tap F f , : 7 B OMbITHBIX PaCTeHHAX TakKe 
3 8 a g =O HMKe, UCM B KOHTPOJIbHbIX, OJ- 
oe 5 B | 8s HaKO B CBeTOBYIO CTaqHIO H 
a a = : oe B (a3y KONOWeHHA HaOmOfaeT- 
CA HEKOTOPOe MOBBILeHHe Co- 
IeTIOKOSalyewee alin OM Or Os O 20 epxkaHHA KpaxXMaJia HW TeMH- 


0,10 

Caxaposa_ .|13,14 0,28 0,40 she 7/| pau eae IL@JIJIFOJIO3HI. B cbasy MOJIOUHOH 
Kpaxman. .|64,8 | 62,5 07,40 [52,5 [42,4 cileslocTH cojep>KaHie remues- 
JHOJIO3bI CHOBa TlafaeT, 4TO Ha- 
XOJHTCA B COOTBETCTBHH c JaHHbIMH A.M. Ilaneepa (4), KoTOpbIlt 3aMeTHJ, 4TO- 
B CBA3H C HeOaronpHATHBIMH YCJIOBHAMH B KOHIe BereTalMOHHOrO MepHoya 
IIPOHCXOJUT |pasypeBecHeHHe KJJIeTOK. CyleqyeT OTMeTHTb, YTO MpH BbICOKOM 
BJlaKHOCTH MOUBbI CHHTe3 NayaeT He TaK CHJIbHO, KaK IpH HeOCTaTKe BOJbI 
B mouse (° ’). [lonmqepxxaHveM CHHTe3a Ha 3HaUHTeIbHOM BbICOTe, OUeCBHAHO, HU 
MOXKHO OObACHHTh OTCYTCTBHE TakOrO KaTacTpoduyeckoro nayeHuA ypoxkan 

(cm. Tao. 1, 3), Kakoe HaOMOfaeTCA Ip HefocTaTKe BOA B Mouse (3,8). 
Ta6. 2 NokasbiBaeT, YTO B 3€—PHE KOHTPOJIbHBIX PpaCTeHHH yrvieBOAOB 6OJIb- 
me, YM Ip BbICOKOM BMaxKHOCTH MOYBbI. KpaxMamHcTOcTb 3epHa CHHM2KaeTCA 
ocoOeHHO y pacTeHHi, NO{BepraBlUMXCA BbICOKOM BUIa%KHOCTH MOYBbI K KOHILY 
BereTalMOHHoro Mepwoya. K KOHUWY BereTallwH pacTeHHe MeHee HYKaeTCA B 
Boye (Tak KaK OHO TepseT B STO BPEMA BOY), K TOMY 2Ke YaCTb KOPHeli OTMUpaeT 
M NOPIOTHTeIbHaA CMOCOOHOCTb ero cHMKaeTcA. M36bITOK BOLI B YTOT NepHOy 


Talon mal ta 
Ypoxai 3epHa auMeHa copta Bunep 


Uncsio sepen Ha 10 pacrennit Bec 3epHa 10 pacrenuli B r ey 

ee eto s. Se 

Piyenaumenan) |) (Sueneomb Compa ee | creas i eere 28 

Qo 
KOHTPONB . <= ¢ 200 | 699 899 10,87 30,62 41,49 46,00 
Crayua apopu3sannn 175 598 773 Seal 24,90 yale lp We 20) 
CreTopaa cTamqua . 193 696 892  1Os09 29,70 39,79 44,60 
@a3a KOJOUIeHHA . 174 715 889 9,93 28,63 Soo 49,20 

@a3sa_ MonOUHOL 

cnelocTH  .. . 202 642 844 10,20 29,16 38,36 43,39 
IIpuH co3pepanuu . 180 564 744 9,48 20,87 30,30 44,65 


1192 


MPHBOJMT K MOHMKEHHIO KayecTBa 3epHa. YIJIeBOAHbIM OOMeH HaXOJHTCA B CO- 


- 


OTBETCTBHH C ypoxkaeM, 4YTO BUAHO U3 Tabs. -3. 

Jjanupie 06 ypoxae (Ta6m. 3) noKasbiBaioT, ¥TO COMI Bec 3epHa pH U36EI- 
TOYHOM YBJIax%KHeHHH BO BCeX BapHaHTaX HWKe, UCM Y KOHTPOJIbHbIX pacTeHul 
NIpH4eM HanOo/bmee CHHKEHHE HaOMOfaeTCA IPH 3aTOMIGHHH Ha paHHUX 3Ta- 
maxX H Tip co3peBannu 3epHa. Hatypa 3epHa NaaeT pH A3ObITOUHOM yBsIaxKHe- 
HHH K KOHILy BereTalHOHHOrO TepHoya, TO NMOATBepxyaeTcA ONOXHMUYeECKUMH 
aHaJIv3aMH, NOKa3aBUIMMH MaeHHe KpaXMaJla B 3epHe IPH 3aTOMJIeHHM pactTe- 
HHH B MepHO HasMBa KOsOCa H CO3peBaHHA 3epHa. 


TPocyqapeTBeHubiii eCTeCTBeHHO-HayYHbI HHCTHTYT Tlocrynus0 
uM. II. ®. Jlecradra 7 I 1956 
AxkajlemuuH mlejarormueckux Hayk PC®CP 


LMTHPOBAHHAH JIMTEPATYPA 


WAS) 11. Ep Mw a K OB, B. E. ApocumMosBuy 4H ap., Meroge 6voxumuyeckoro HC- 
cneqopaHua pactenui, 1952. * P. HW. JlepmMau, Vas. Axag. nea. nayk PC®CP, B. 29 
(oDO eee et Aw Ma Kicar ico, TIpunoxkenne, 26 « Tp. No mpuks. 6oT., reH. u cen. (1926). 
+A. M; Ilanees, JAH, 92, ‘Ne 2 (1953). SM: Bacuubes, Tp. mpuKa. 6or., 


“ren. ¥ cest., 27, No 5 (1931). ‘yy. M. Ba CHW bieB amnion is. Bacuapesa, Vi3s. AH 


CCCP, cep. 7, Ne 9 (1934). *H. M. Cucaxkaun, Buoxumuyeckas xapakTepHcTHKa 3acyxo- 
ycTrowuupoctu pacrenuii, M3q. AH CCCP, 1940. ®& ®. TW. Cka3xkuu, Yu. 3an, Jlen. roc. 
feq. uucr. uM. A. Hi. Tepuena, 12, Ne 5 (1938). 
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Jloxaagn Axkagemuu nayx CCCP 
1956. Tom 108, N 6 


@H3HOJIOTH A PACTEHHH 


P, C. JIMMAPb 


JIEMCTBHE NOBbILIEHHOM TEMMEPATYPbI MOUBbI HA POCT 
HW PA3BUTHE OBCA HA PA3HbIX 3TATIAX OHTOTEHE3A 


(IT pedcmasaeno akademukom JI. A. Op6eau 9 I 1256) 


B.WAHHIO TeMIepaTypbI MOUBbI Ha KH3HEEATEMbHOCTh paCcTeHHA MNOCBALLe- 
HO MHoro pa6or (1 3,°,? %). OqHako B3THX paOoTax M3y4aOCb AelCTBHe pa3- 
JIMUYHOM MOYBeHHOM TemMMepaTypbl B TeyeHHe BCeH X%KH3HM pacTeHuA. Safauelt 
aHHOH padorbl OblwI0 H3yYUNTb, KaK BIMAeT MOBbIMeCHHAaA TeMMepaTypa MOUBbI Ha 
pasHbIX CTaqHWAX Pa3BHTHA OBCA. 

Pa6ora mpospoyusacb Ha BuonoruyeckoH cranyuu TocyyapcTpexHoro me- 
jarorvyeckoro uHcTutTyta uM. A. MW. Tepuena, B moc. Bapuna, Jlenuurpay- 
cCKOH OO. 

Jlaa onbira 6bII B3AT OBeC COpTa «ZOMOTOH JO*K Ab». B MeTasJIMYeCKHX Ccocy- 
ylaX EMKOCTbwO 5 KP MOYBHI BbIpPaMMBasocb 0 10 pacrenuli. B kKayecTBe MMHEpaJb- 
Horo tboHa Tepe NOCeBOM BHO- 
CHIMCb yqOoOpeHua (B rpaMMax 
CpeaHue Baca es NOUBbI H BOSyxXa 3a HIOHb— ya | xr TOUBbI): NH,NO, 0,24, 

Spe a ee KCl 0,16, cynepdocdata 0,5. 
Ha ompeyeeHHbIx 9Tamax 


TaOaunna 1 


Bahan Ls chee Js ae = pa3BHTHA OBCa (B CTaqHlo Apo- 
oN aa ee “ a BH3alHi, B CBETOBY!IO CTa{HIo H 

B KpHTHYeCKHH MepHoy) cocyAbI 

C pacTeHHAMH TOMellasIHcb B 

Tloupa x oe aE ae Heed 19,0 pereraltHOHHOM JIOMHKe B OCO- 
lt} 45.5 | 95/5 nae 15°7 eo Obl H3OJIMPOBaHHbIM OTCeK, B 

IV} 15,5 | 48,0 | 20,0] 22,6 | 26,2 kOTOpoMm moq cocyqamMu OblIM 
Bosayx 16,5 | 18,7 | 22,3] 16,3 | 23,4 pacnonoxKeHbI B WWaxXMaTHOM 


NOpAyKe SJIEKTpHuecKHe JaM- 
NOUKH OOujeH MoUHOCTHIO 1200 Br ANA moyorpepa nmousbl. B 9 yac. yTpa aM- 
NOYKH BKMOUaIHCb, a B 2] Yac BbIKMIOYaNHCchb. Hay3emMHad YacTb pacTeHuli 
HaXOJMlaCb IPH eCTeCTBeEHHOH TemMMepaType BOssyxa. 

Cxema onbita Obiia culeqyrouelt: 

I BapwaHT — KOHTpOub, 6e3 OOorpeBa Bech NepHox BereTauHH, 

II] Bapnant — o6orpeB Ha cTaquu sapoBH3auuH, 

III sapnanr — o6orpes Ha cBeToBoli craqnu. 

IV BapwanTt — o6orpes B KpuTuuecKkuit nepHog. 

B Ta61. | npuBeyqeubl cpequve Temnepatypbl MOUBLI 1 Bosqyxa B cocyjax 3a 
BereTalMOHHbIH nepHox 1955 r. 

J\IMTeIbHOCTS CTaqu pasBUTHA ONpeyemaach 1G H3MeHEHUSM B MoppovIo- 
THM KOHYCOB HapaCcTaHHA. 3a KOHell CTaqMM APOBH3aMM NPpNAuMaNOcb O6pa3o- 
BaHHe M€pBOro KOJIOCKOBOrO BaJIMKa, 34 KOHEI CBeETOBOM cTaqMuH — o6pa3oBa- 
He TeTpay MbWIbIbI, 34 KOEI, KPUTHYeCKOrO HepHoya — BeTeHue (°). 

Iloq BauaHuem OOorpesBa Ha CTaquM ApoBHsanuM (II Bapuant) ycKopuscs pocr, 
HO SaMe(JIMNOCb pa3sBUTHe pacTeHHi. Tak, yepe3s 2 HefemH Toce BCXOJOB BO 
I] Bapuaute y pacrenuli Obi0 4 uctTa, HO TOUKa pocta Oblia AudpepeHunpoBa- 
Ha ca00 M CTaqusa ApPOBH3alHH 3aTAHynacb Ha 3 WHA, Mey TEM KaK B KOHT- 
pole pacTeHuaA uMemM 3 sucTa, a craqua APOBH3aUHH 3aKOHUHACh. 
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Mrax, MOpoulorMuecKHe H3MeHeHHA He Bcerya COOTBETCTBYIOT Judppepen- 
UMauMH KOHyCa HapacTaHHA, a OUCHb CHJIbHO 3aBHCAT OT H3MeHeHUA yculoBuli 
BHeLIHeH Cpeybl. Jabueluee pasButue pactenuii I] BapHaHTa He 3aMeJIAOCb 
HM OHH CO3peuIH OJHOBPeMeHHO C KOHTPOJIbHBIMH. 

OOorpes na cBeToRoli ctaquu (III BapHaHT) BbISBaJl YCKOpeHHe pasBuTus, 
OcOOeHHO 3a CUeT COKpalleHHA KpHTHUeCKOrO NlepHoya; MpOOMKATebHOCTb 
KpuTHYeCcKoro NepHoja B III Bapuanre Obiia 12 AHeli nporuB 16 yHeli KOHTpOJIsA. 
Boimetpipanue pactenuii II] Bapnauta HaCTYNHO Ha 3 WHA paHbllle KOHTPOJIbHbIX 
(puc. 1), a cospenm oun Ha 7 Heli paHbuie. 


Puc. 1. Pacrenus I, II, II] u 1V Bapwanros uepes 44 gua mocue Bcxogos. B I u II sapnantax 
pacTeHHaA He BbIMeTamHcb, B III BapHaHTe BbIMeTaHCcb Bce, B IV HemHorue 


OGorpeB B KpHTHYecKHH NepHoy (IV BapnanT) TakxKe BbIsBasI yCKOpeHuHe pa3- 
BHTHA pacTeHHH, H OHH cospemH Ha 5 He paHbIe KOHTPOJIbHbIX. 

Ham mpexuHue uccmeqopaHna (4) NoKa3asIH, UTO pH OOorpeBe T1OUBHI B Te- 
yeHwe Bcero MepHosa BereTallHH BpeMA OT BbIXOJIa B TPpyYOKY JO BbIMeTbIBAHHA 
coKpallaeTca, YTO OOYCIOBHBaeT CKOpeliee CO3peBaHHe OBCa 110 CpaBHeHHIoO 
C pacTeHHAMH HeOOorpeBaeMbIMH. 

V3 HacTosmel paOoTbI MOXKHO 3aKJIOUNTb, YTO YCKOPeHHIO pasBUTHA OCOOeH- 
HO cioco6cTByeT O6orpeB MOUBbI B CBETOBY!O CTAaJHIO, B pesysIbTaTe Yero 3Ha- 
YHTeJIbHO COKpalllaeTCA MpOOuMKUTeIbHOCTh KPHTHYeCKOrO TepHosa. 


Taodilnwa 2 


Ypoxali osca copra 30n0ToH Jox*Ab (B Mepecuete Ha 10 pactrennit), Onpit 1955 r. 


Ilnuna pacrenuii B CM Bec pactenuii Br Yucso 3e- 
rs Bec 3epHa Br peH B Me- 
a o6uyaa MeTeJIKH oomyit MeTeJIKH TeIK ax 
BapuaurTst iC 
sl ete ele)e]/elelelelslalel 
Soe eer eee hele tical cslactla oe S 
I | 26,0] 88,7 | 63,2] 18,3] 16,0 | 52,4] 48,6] 27,0) 19, 5) 22,4) 18,0) 40,1) 720 | 686 
Il 31.9 |101,4 | 72,7) 19,6] 17,1 | 55,6] 68,9] 28,7] 25 | 23,1) 20,6) 43,7] 710 | 1058 
Ill 25,3 |102,2 | 80,3] 18,2] 15,3 | 48, 5| 38, 4| 23,9] 13, 2} 21,3] 10, 9] 32,2) 677 | 740 
IV 20,0 |100,8 | 66,6] 18,4] 16,1 | 54,4] 42,9] 24, 7] 44,0] 22, 2] 11,3] 33,5] 704 | 798 


Kak noxa3prpaloT JaHHple Taba. 2, OCorpeB B craquio apoBusaumMu (II Bapu-— 
.AHT) BbI3BaJI YBeJIMYeCHHe HHTCHCMBHOCTH KYUJCHHA OBCa: YHCJO OOKOBBIX T0-— 
6eros Bo II BapuauTe Obi Ha 23% OoubUIe, YEM B KOHTPOIe. IIpu o6orpese Ke 
B CBeTOBy!O CTajMIO HM B KpHTHYeCKMH NepHos (papuauter III u IV) HHTeHCHB- 
HOCTb KYIJ@HHA OBCa CHH3HsaCb (CM. PHC. 2). | 

Peskoe ypeuueHve wcsa OOKOBbIX moOeroB BO IT BapuaHTe OObACHACTCA, 
TIOBHMMOoMy, j[elicrBHeM HeO/larOMpHATHBIX YCOBHM MOBbILICHHOW TeMIIepa- 

TYpbl B CTaQHIO APOBH3alluH. 
2 6 VispecTHo, uTO Ha HeOaro- 


10 Z ~ -« UPHATHBIe ycOBHA pacTeHHs 
N 40 3 OTBe¥aIOT HHTCHCHBHBIM Ky- 
60 N a iN mmeHHem (°). 
cs ‘ N a 2 S TloppmueHHaat Temmepa- 
30 Lb RN N 50 Ss Typa MOUBbI B  CBeTOBY!O 
*y NN Ny N & N s _- cTaquto (II] Bapwant) mourn 
ae Ny NZ NS NN «= He OKa3aia BMAHMA Ha HH- 
& NN \Z NN SS 208 vTeHcuBHocTb kymeHusa. IIpu 
Se Vy VY WN NN 8 oOorpeBe B KpHTHYeCKHH Me- 
S WY WY ZZ SN = po (IV BapuaHT), Hampo- 
“2 WY WL WY Wy 0 S THB, HaOwOasIOCb CHH2KeEHHE | 
Wy WY WY WY RS yucJla OOKOBBIX NO0OeroB. ITO | 
4 ag WY WY Wy g OOBACHACTCA, BEPOATHO, OT- 
2 OG Wy ZG Wy A S MHpaHveM OoJIbuIeH uacTH | 
Sapuanmer I I 4 WV OOKOBbIX N106ePOB, BbIPOCIIAX | 


: yKe B KpHTHUeCKHH NepHod; 
Af N2 Og BO3MO2#KHO, UYTO MHHEPaJb- 

HBI€e WH OpraHvdecKHe BeLle- 
‘Puc. 2, Ypoxali (croa6uxu) u yHcm0 CoKoBEIx NoGeroB crRa TPH MOBbILNeHHOM TeM- 


eCHIOWHAA JIMHHA pacTeHHH OBCa copT «SonoTOl Wow Ab» 
IpM pa3HbIX BapHaHTax oOorpeBa mouBbl. J — cooma, nepatype MO¥YBbI HaHOouee | 


2—sepno, 3—MaKnna. a—raaBaple nobern, 6 — MHTCHCHBHO MCTIOJIb3Y1OTCS | 
6okoBble mo6ern TlaBHbIM cTeOslIeM, (copMH- 
Ppy!OWlHM B 93TOT MepHoy Me- 

TeJIKY. ' 


Kak BHO u3 puc. 2 u Ta6n. 2, ypoxkali Haq3eMHOH MaccbI pacTeHuli (cono- | 
Ma 4 3epHo) B I, II] u IV Bapwanrax pasnMuaeTca He3HaYHTeIbHO, a BO II Ba- | 
pHaHTe BbILe, YEM BO BCeX OCTAJIbHbIX BapHaHTaX OMBbITA. | 

IIpu oOorpeBe NOYBbI B CBETOBY!0 CTaqHIO H B KPHTHYeECKHH NepHoy ypoxalt 
-OBCa IIO CPaBHeHHIO C KOHTPOJIeEM H3MeHAJICA H€3HAYHTeJIbHO, TaK Kak y pac- | 
TeHHH HCTOPHYeCKH CJIOKUMACh MPHCNOCOOJeHHOCTL K BbICOKHM CpeHHM Temme- | 
‘paTypaM TOUBbI HM BO3yxXa B 9TO BpeMA rosa. | 

BecHoli Ke, BO BpeMA IpOXOK CHUA CTAIMH APOBH3ALHH, B ECTECTBEHHBIX yc- 
JIOBHAX TeMMepaTypa MOUBBI elle HH3Ka H, CJIeOBaTeJIbHO, MOBbINeHHaA TeMIe- 
paTypa MOUBbI B STOT NepHoR HEOObIYHAa AIA pacTreHuli. B cBaA3H C TEM, KaK MBI 
Buemu, BO I] BapwanTe Hamero ONbITa BOSPOCO YHCMIO GOKOBLIX NOGeroB, yBe- | 
-IMYHICA ypoxkal COuIOMbI UH 3epHa. I 


TocyapcTBeHHbId eCTeCTBeHHO-Hay4HbIii WHCTHTYT Ilocrynuuo 
um. II. ®. Jlecradra 3 1 1956 
AkajlemuH mefaroruueckux nayK PC®CP 


| 
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IKCHEPHMEHTAJLHAA MOPSOJIOTHA 


®. & MYPTASH- 


H3MEHEHUWS TEMMA PA3BHTHA KYPHHbIX 3APOJIbDILUEA 
MPH BO3QEHCTBHM NOBbILEHHOM TEMMEPATYPbI 


(ITpedcmasaexo axademuxom E. H. Iasaosckum 29 I 1956) 


Hamu 651M MpoOBeeHbI ONbITHI 10 HM3yYeHH!O BJIHAHHA TIOBbIMICHHOM TeMMe- 
paTypbI B HavaJIbHbIM MepHoO HHKyOallMu Ha TeMM MocmeAyroulero pasBuTua Ky- 


~ pHHBIX SMOpHOHOB. ONbITbI IPOBOAMIHCb B MTHWecoBxo3e «Capact» (MopyoscKaa 


ACCP) mw wa lOgunckoi wHKyOaTopHo-nTuueBo_YecKoH craHuHH (TACCP). 
B Hux Obi ucmob30BaHEI 1-, 2- 4 oTYacTH 4—5-7{HeEBHbIe CO CPeHHM BeCOM B 
08 r Ala AByXJI€ETHUX AKKIMMATH3HPOBaHHBIX Kyp Noposbl Oembiii smerropH. 
Ha lOguuckol wHkyOaTOpHOn cTaHMH alia Obpwin NowyyeHs! us Byrynpmun- 
ckKoro nTHuecoBxo3a (TACCP). Kyps kopMuucb m0 HopMam Hayuuo-uccueyo- 
BaTeJIbCKOrO HHCTHTYTa ITHUeBOACTBa. CoyepxaHHe HX OGbIuHOe. CooTHomeHHe 
T1010B B cTage6pi10 1¢: 102. Pa3peyenue uucToe, IPH BOJbHOM clapuBaHun. 
Bo3jelicTBuio MOBbIIIeCHHOM TeMMepaTypht alla NOyBeprasucb B CMelHasbHOM 
uHKyOaTope Ha 800 slemMecT, ycTpOeHHOM MO IIpHHuuny uHKyOaTopa «Pe- 
Kopa-39». Tloppmuenue TemnepaTypbl IpoBosusocb B Hayase (Ha cTaqMH racTpy- 
Jbl) uM Tlocme 12, 13 w 14 4ac. (Ha cTaqMH TeH3eHOBa y3e1Ka HH TouOBHOrO 
oTpocTka) uHKyOauHH Jo 44,4—45,7° npu 54—70% oTHOCHTeIbHOK BaKHOCTH 
B TeyeHHe 20—90 mMuH. OcTambHoe BpeMA BCe NOJOMNbITHBIe H KOHTPOJIbHbIe AHA 
HaXOJHJIMCb B HHKyOaTope «PekopJ-39» BMecTe C IIPOH3BOJCTBeEHHbIMH TapTu- 


amu. Bcero 6pi0 mposeyeHo 19 onpiTop (9 cept) c COOTBeTCTBYIOIIHMH KOH- 


TPOJIbHBIMH cepHaMH. B KaxxJOM OMbiTe OblIO BbIBeJeHO He MeHee 50 TBINIAT, 
a Bcero BO BCeX OMmbITax (He cuHTad 592 KOHTpOJbHbIX)—1281 ubmeHoK. O xa- 
pakTepe pa3BHTHA JMOPHOHOB MBI CYAHJIM M10 BbIBOJMMOCTH, BeCy H 3KCTepbepy 
CYTOYHBIX I[bIIIAT H JHTebHOCTH 2MOpHOHAaJIbHOTO Tepvoya, HCYMCMeHHOTO 
© MOMeHTa HaYasa WHKyOalHH JO BbIXOJa UbIMMeHKa H3 cKopsynp (4,°). 3a 
HavaJiO HHKYOallH B KOHTpO.le IpHHHMaJIOCb BpeMA IO ucTeyeHuH | Yaca Tocme 
3aKiaqKH AIL B HHKyOaTOp, a B ONbITaX — BPCMA JOCTHXKEHHA 3aaHHOH OMBbIT- 
HO TemmepatypbI (OObMHO Yepe3 15—20 MHH.) MOcNe MOMeIIeHHA AHI, B MHKY- 
6atop. Jia BEIYMCIeHHA cpeqHeH JWIMTeMbHOCTH SMOpHOHAaIbHOTO MepHoja 
MEI IipHOeraH K cnoco6y, Hcnomb30BaHHomy IT. I. Ceernosnr (°). Cpequaa qun- 
TebHOCTh JMOPHOHAIbHOrO NepHOsa B HalIHX OMbITaX BbIpawKaeTCA B Yacax 
¢ MOM€HTa Hatasa HHKYOallHH H IpeAcTaBJaeT COOOK CpeAHiolo BeJIMYHHY Bapya- 
WHOHHOTO psja, COCTOAMeErO H3 YMCe UBIMIAT, BbIYIMBINMXCH Yepe3s Kable 
2 waca B TeyeHHe BcCero BbIBOAHOrO MepHosa. 

Pe3yibTaTh HalliHX OMbITOB NWOKa3aJIM, YTO MOBbILIeHHe TeMIepaTypbl yka- 
3aHHOrO XapakTepa He OKa3bIBaeT MOCTOAHHOTO CTaTHCTHYECKU AOCTOBepHorO 
BIMAHMA Ha BBIBOJMMOCTb, Bec H SKCTepbep CYTOUHBIX UbIIAT. Hanpotus, AnH- 
TEJIbHOCTh SMOPHOHAIbHOTO MepHoOfa B YCMOBHAX ONbITa 3aMeTHO OTMMUaeTCA 
OT TaKOH B KOHTpOUIe. : 

JlautenbHocTb H CKOpOCTb pasBUTHA HaXOAATCA B OOpaTHOH NpomoplMoHnap- 
Holi cpasu. Ucxoga ¥3 3TOrO, MbI B KaveCTBe NOKasaTeJIA OTHOCHTCJbHOH CKOpo- 
CTH Ppa3BHTHA MOJOMbITHIX SMOPHOHOB MpHBOAMM OTHOUICHUA CpeQHeH [INTeJIb- 
HOCTH pa3BHTHA KOHTPOJIbHBIX HM MOMOMbITHBIX 3aPOAbIIeH (ra6a. 1), a qasa 
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yueta cTaTHCTHYeCKOH JOCTOBepHOCTH OJ YYeHHbIX  Ppa3JIMYHH HCIIOJIbSYeM 
pa3HOCTH MeK]y 9THMH BeJIMUHHAaMH. 


TaoOnuna ft 


JlmutesbHOCTb (B 4acax) 9MOpHOHAaJIbHOrO Pa3sBHTHA B YC/IOBHAX OMNbITa (¢,) H B KOHTpome 
'  N¢,,) B Tpex rpymmax cepHit onbiToB 


0 On. a On. 6 On. B 
oO w eS | 
so Oo ] 
mi i , 
OS oe t t . 
2 5 5 ty—tg ee ty—ts = ty—ty he 
oO a 
AHeE~S 
20 2,36-+-4 , 06 14,0048 — oe == i 
3,01-L0, 76* 4,0065 se a aoe = 
30 | 2°77b0;77* (cpeau.) 
3,13-40,59* 
hice 41,0092 —0,30-40,81} 0,9993 | 5,60-L0,87* 41,0116 
35 | 4’ 6441, 08* (cpeau.) 
5, 70-+1 , 08* 


45 1,98-+40, Bt 1,0032 
4,03-40,83 41,0024 


50 | 4,34-+0,83 41,0027 |—3,54-40,85*| 0,9927 


60 _ | —0.55:-0,90 0,9998 at Mt 
0,57-+40,80 (cpeqH.) = aa 
70 —3,26+0,96* 4 ,0067 2,12+0,83*| 41,0043 | 6,724, 10* 41,0140 


90 |—10,52+3,26* | 0,9789 = aA = es 


* Pa3HOCTb MexKy KOHTposleM H OMbITOM jocToBepHa: P>0,90000. OrpunatebHas 
pa3HOCTb O3Ha4¥aeT YJJIHHeHHe HHKyOaWHOHHOTO MepHOa NOAOMbITHHIX WbIMIAT. 


IIpuBeyeHnHble JaHHble NOSBOJIAIOT MpecTaBHuTb rpacdbwyeckH H3MeHeHUA OT- 
HOCHTeJIbHOM CKOPOCTH pa3BHTHA KYPHHBIX 3apoybuuel B HalwHX OMbITaX B 3a- 
BHCMMOCTH OT JJIHTeJIbHOCTH BO3jeH- 

tits CTBHA MOBbILIEHHOM TeMMepaTypHl. 
Ha puc. 1 BuqHO, Kak B ONbITaX, 
MOCTaBJICHHbIX Ha AlMax H3 COBXO3a 
«Capact» (KpHBas a), 10 Mepe Bospa- 
CTaHHA BpeCMeHH JleHCTBHA MOBBIILIeH- 
HOH TeMMepatypbl, B Havale HIM 
nocne 12, 13 u 14 vac. wHKy6auun, 
CKOPOCTb SMOPHOHAaJIbHOrO pasBuTUA 
CHaYaJla YBeJIM UHBaeTCA (BOS TelicTBHe 
B TeyeHHe 20—45 MHH.), 3aTeM OKa- 
3bIBaeTCA PaBHOM CKOPOCTH pasBUuTHA 


20 4, uy “ mux.  KOHTPOJIbHbIX 9MOPHOHOB (Boszeli- 
4hunesbnocine Cosdeutintun noboiuen- ey P, 
nod Memnepamujper cTBHe B TeyeHHe 50—60 MuH.), a m0 


TOM ONATb BOspacTaeT (BO3yelicTBHe 
Puc. 1. [padux usmenenus ornocutenbuolt cxo- B TeYeHHe 70 MHH.), MH, HaKOHeL, pes- 
pocru sMOpnorenesa KyPHIbI B 3aBUCcHMocTH*OT KO CHM>KaerTca (BO3yelicTBHe Beaeqies 
AJIMTCJIbHOCTH BO3eHCTBHA MOBBILMeCHHOL TeM- Hue 90 MHH.). 
nepatypbl B Hayad 1H 
paryp IbUBIM MepHon MAKyOalMH Tlocneqyrouque onbirst (puc. 1, Kpu- 
BbI€ 6 H 6), NOCTABJICHHbIe Ha J pyrux 
auiax (4—5-HeBubIxX “3 ByrymbMHHcKoro NITHWECOBXO3a) HB JIpyrom mectTe 
(lOqunckaa VIC), nogrsepyum Bpmeonucannpili XapakTep OTBeETHOH peak- 
HHH KYPHHOPO 3apoOfpllla, C TEM JIMIb OTAMYHEM, 4TO B HUX XOJ OTBETHOM peaK- 
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Muu SMOpHOHA B Hatale HHKYOaunH OKasasicA Ha Oovlee HU3KOM yposue (pu. 1, 
KpuBag 6). Oqnako mocue 12 vac. HHKyOallMH ypoBeHb OTBETHOII peakWHi 9TUX 
SMOpHOHOB Mosbicusica (puc. 1, KpuBas 8), JocTUrHyB Toit xe BBICOTbI, UTO H B 
Me€pBbIX OMbITaX (KpHBaH Q). 

Moxuo jlyMatb, 4TO 3TH adekThI NocuexelicTBHA B USBeCTHOLI Mepe Xapak- 
TepH3yloT COOOH Te H3MeHeHHA SapOfbia, KOTOpbie BOSHMKAIOT Hemocpel- 
CTBCHHO Mocle TepMHyecKOoro BosjeHcTBHA. Mano BeposTHO, UTOObI NpuBeeH- 
HbI€ H3MCHECHHA TEMIOB pasBHTHA ObWIH OOYCIOBMEHbI B OOMbUIeH Mepe BTOpu4- 
HBIMH PeryJATHBHBIMH CBHraMH, MOPyIMMH BOSHHKHYTb B XOJe Mocmesyionye- 
rO pa3sBHTHSA. 

Jjanee, Mbl NomaraeM, YTO 9TH H3MeHeHHA ‘OTHOCATCA K ABMeHMAM pa3sypa- 
JKHMOCTH, NOCKOJIbKY H3MCHCHHA %KH3HEJEATEIbHOCTH, BbISbIBAeMbIC BHCUIHHMU 
BO3€HCTBUAMH, IIPHHATO CUHTATb SppeKTaMH pa3paxuMOCTH, PeakTHBHOCTH. 
Ho, Kpome Toro, 0 peaKTHBHOli NpHpoye yKa3aHHbIX H3MeHeHHH, MpHTOM He- 
cnelMu4eckoro XapakTepa, CBUJCTeEMbCTBYeT Pe38yIbTAT OMHOFO OMbITa, MpoBe- 
Ae€HHOrO HaMH pauHee. OTOT OMbIT NOKasa, YTO BOSelCTBHe MOHW2KeHHOM TeM- 
nepatypbl (Temlepatypa Bosyyxa B norpece 10°, Ha alia 16,5°, Ha He moTKa 4°) 
B TeyeHve 40 MHH., B Havale HHKyOalNH (MOCMe OfHayACcOBOrO COJepKaHusA ANY 
B HHKyOaTOpe) TOKE BbISbIBAeT yYCKOPeHHe 9MOpHoreHe3a KypHubI Ha 2,60 + 
0,99 yaca (t = 2,62; P=0,99068). Dror pesympraT corsacyetTca ¢ muTepatyp- 
HbIMH JaHHbIMH OO YCKOPeHHH pasBHTHA MPH H3BECTHBIX YCIOBHAX BOSeHCTBUA 
MOHW2KeHHOH Temnepatyppr (%,°). Hanuune sdcbexta mocmegelicrBus, cTuMysa- 
IMA pa3BHTHA MOce BO3AeHCTBHA NOHHXKeHHOM TeMNepaTypbl H, HaKOHel,, 
OJHOTHMHBIM CTHMYJIAWHOHHbIM XapakTep OTBeETHOH peaKI[HH KYypHHOrO 9M- 
OpvoHa Ha BOsfelicTBHe KaK MOBBbILICHHOH, TaK H TOHMYKeHHOM TemMepaTypbl 
ABIAIOTCA YOCQMTCbHbIMH OKASaTeJIbCTBAMH pa3iipaxKHTCIbHOH MNpHposbl 
STOH peak. f 

Cxoj{Hble JaHHbIe HAMM MOJTYYeHbI HW B OTHOUICHHH H83MeHEHHH Tema pasBuTHA 
3apOJbILeH JATYWKH, CCEMAH NWICHHUbI H USMeHeHHH (PYHKUMH rpaHysooOpa- 
30BaHMA KJI€TOK J[€CHeMeTOBA SIIHTeMA POTOBHUbI Tiasa JIAryYWIKH pu pa3- 
JIMYHbIX BHELWIHHX BO3eHcTBHAX (”). OryembHbIe NOMOOHbIe (paKTbI HMEIOTCA H B 
JMTepatype (*,”). OMHOTHMHOCTh OTBETHOH peakUMM CTOMb PasHOPpOHDIX OObeK- 
TOB Ha BO3JelHCTBHe CaMbIX Pa3JIHUHbIX (PAKTOPOB JOCTATOYHO BbICOKOH HHTeH- 
CHBHOCTH MO3BOJINeT JIyYMaTb, UTO B OCHOBe OTBETHOM peakKHHH KYPHHOTO 3apo- 
Abia Ha BOSelicTBHe MOBbIIMeHHOH TeMMepaTypbl JiexKaT YHHBePCaJIbHble 3a- 
KOHOMEPHOCTH, OTHOCAINMeECA, BepOATHO, K 9JIEMeHTapHbIM MeTaOoIMYeCKHM 
HW CYOCTaHI[HaJIbHbIM CBOLCTBaM 2KuBOrO BemlectBa. Hanwuuve Takoro poja 
cyOcTaHUMaJIbHBIX H3MeHeHHH NOKa3aHO MHOTOUHCJIeHHbIMM HCCeOBAHHAMH 
Ji. H. Haconoga u ero cotp. (°). . ; 

Ha ocnope H43s1I0x%KeHHOrO MOMKHO MOsaraTb, YTO BO3eMCTBHE MOBbIMeHHOH 
TeMMepaTypbl MOCTOAHHOM WHTCHCHBHOCTM BbISbIBAeT B KYPHHOM 3apojplle 
(Ha cTaqMaxX TacTpysbl, TeH8CHOBCKOrO y3euKa M TOJIOBHOTO OTPOcTKa) He- 
cnelupuyeckne peaKTHBHble H3MeHEHHA eFO 93JIeMeHTapHbIX MeTaOONMYeCKUX 
HW CYOCTaHUMAaJIbHBIX CBOMCTB H TEM CaMbIM OOYCJIOBIMBaeT H3MCHCHMA B HHTEH- 
CHBHOCTH H XapakTepe OOMeHa BelIeCTB B WeJIOM, T. €. H3MCHACT YPOBEHb 06- 
UleH 2KH3HEJeCATeIbHOCTH 3apOfblllla, YTO H MpOABMHeTCH B COOTBETCTBYIOMIMX 
W3MeHeHHAX TeMIa ero pa3BuTHa. C STOM TOUKM 3peHHA BbILIeCONMCaHHble Nepe- 
XoluMe [pyr B Apyra WepHoyLl ycusenus WM OCMaONeHHA MAM ocMaOeHHA 
H  BOCCTAHOBMeHUA TeMMa pa3sBHTHA KYpHHOTO s3apoypuua (puc. 1), 
OUCBHIHO, CBUJETeIbCTBYIOT O TMepHOAMYeECKHX W3MeCHEHHAX SJIeCMCHTAPHbIX 
MeTaOOIMYeCKUX H CYOCTaHIHaJIbHbIX CBOHCTB, a BMecTe C HMMM HM ypOBHA 06- 
mei 2KUSHEeATeIbHOCTH KypHHOrO SMOpHOHA MO XOjly BOSJCUCTBUA NOBDILLIeH- 
HOH TemmMepaTypbl. 

B oOHapy2KeHHbIX W3MeHeHHAX TeMMa pa3BMTHA HaHOoee sameqaTeNeH 
(bakT YCUeHUA HJM BOCCTAHOBJEHUA CKOPOCTH PasBUTHA NOCMe COOTBETCTBYIO- 
iero CHW>KeHHA ee, YTO HECOMHEHHO, CBASAHO C HaMUMeM MpOleccoB perysA- 
THBHOM asalTaluu KYpHHOTO 3apoOsbla K AeHCTBUIO NOBbINeHHOU TeMIepaTyphI. 
Ecj Bbileu3ioxKeHHoe JOUyIleHHe BepHO, TO 9TOT (aKT JOJLKEH YKa3bIBaTb 

14* WAS)S) 


Ha TO, UTO aflanralua 3apoAbma’ K HeOOBIYHOMY BO3eHCTBHIO PeryJIATHBHO 
cBa3aHa Cc ocmaOJIeHHeM (TOPMOXeHHeEM) HHTCHCHBHOCTH ero o6muleH »KH3He- 


JeCATCJIBHOCTH. 


Buosoruuecku HHCTHTYT yy TlocrynHsi0 
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I MATEMATHKA 


WM. C. Ypagmretu. Cucrempr gudbde- 
PeHUHaIbHbIX ypaBHeHHH runepOowH- 
yeckoro THA C MaJIbIMA MHOKUHTe- 
JIAMH IPH MpOW3BORHBIX . 

M. A. Esrpados. I[lomHora 
coOcTBeHHBIX (yHKUHH HeKOTOpOrO 
Kglacca omepaTopoB B  JHHelHOM 
TONOMOrHYeCKOM MpocTpaHcTBe ¢ He- 
CdeTHBIM Oa3HCcoM . ahs 

JI. Jl. Kyapssues. O pemenun BapH- 
AIHOHHBIM MeTOJOM 9JIJIHIITH4YeCKHX 
ypaBHeHHH, BbIPOMKalouluxXcA Ha rpa- 
Hue o6acTH .. . Soe 


CHCTeMBI 


Bb. A. Jlepun. Pacnpenesenne KOpHel 
9KCIMOHEHUMAIbHbIX CYMM thal 
A. ®. Jleontbes. O cxogzumoctTH mociie- 


oBaTebHocTH noswHHOMOB JL NpHuxste 

A. HW. Maabues. O mpesctraBjeHuax 
MojeeH . . 

WM. ®. Kosases ‘yd. C. Masuu. Hosniti 
MeTO BBIUHCICHHA YaCTHHX TpoH3- 
BOMHBIX OT KOpHell BeKOBLIX ypaBHe- 
HHH MO MapamerpaM . : 

A. H. Koamoropos. O npeqcraBenHi 
HeIIpepbIBHBIX YHKUHH HeCKOJbKHX 
TlepeMeHHBIX CYyIMepnosHuHAMH Herpe- 
PHIBHEIX MYyHKUHH MeHbIero 4Hcla 
FepeMeHibixes * al: 0. pew. 

B. C. Kopomox. AcummtToTHyeckHe pas- 
JIOKeHHA WIA paciipesesweHuaA Mak- 
CHMA@JIbHbIX YKJOHeCHHH B cxeme Bep- 
HYJJM . . BOP su er iene PPT 

A. KH. Maapues. KBa3Hl pHMHTHBHbIe 
Kaccbl aOcTpaKTHbIX auJreOp 

H. H. Metiman. O pexyppeHTHBIx dop- 
Mylax JIS CTeMeHHbIX CyMM HyJelt 
OecceseBLIX YHKINH 

A. A. My4nux. Hepaapemmumocrts n1po6- 
JI€MbI CBOAHMOCTH TeOpHH aJIrTOPUTMOB 

H. M. Fiucapesa. O jpo6no-KBaypaTuy- 
HOM MHHTerpase TreofsesHuecKHX JIH- 
HH MHOTOMepHBIX pocTpaHcTB ad)- 
(HHHOH CBASHOCTH ar re 

A. C. ConogopHuKos. IIpocrpaHctBa 
Cc OONIMMH TeofesHuecKHMH ... . 

¥O. M. Bepesanckni. O paasioxkenHH 
oO cOGcTBeHHBIM (PyHKUHAM  OOLHX 
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CAMOCOMP 97K CHHBIX 
HBIX ONepaTonoB 
C. HW. 3yxopuukni. O6 onuoti MMBUMYM- 
gajlaue B NpocTpaHcTBe i cog 

(PYHKUHH . . 
A. H. Koamoropos. O HekoTopEix ‘acuMn- 
TOTHYUCCKHX XapakTepHCTHKaX BMOHE 


AuddbepenmHab- 


OrpaHH4eHHbIX MeTPHYeCKHX Mpo- 
CIPANCTE east ee oh 
P. B. NetponapzoscKan. O xosme6aTemb- 
HOCTH pelieHHH fud@pepenyuasbHOrO 


VPaBHeHiitc 07) (tts Gl) ees 
A. [T. Tocruuxos. Ajyurusuble 3aqauH 
C pacTyWIHM UHCJIOM CaraeMbIX . . . 
A. H. Tuxonop u A. A. Camapcxun. 
O pasHOcTHBIX CXeMax JIA ypaBHe- 
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A. CenesHes. O @ynxunax, MOHOTeHHBIX 
Ha HuUTrge He TIOTHBIX 3aMKHYTHIX 
MHOMKecTBAX H MHOKecTBax Tuna Fo 
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Ir. Jj. Cysopos. O HempepbIBHOCTH omtio- 


JUCTHBIX OTOOpakenHi pe 
3AMKHYTHIX OOsacTeH ». . 

M. K. @®are. Tuddepenunas pute ypas- 
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KOSPuUHeHTAaMH . 

B. JI. Pypesuy. Hospie tuni npocTpaHcTs 
OCHOBHBIX HW OOoOON[eHHEIX PyHKUAH 
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PCHIMaNIbHO-pasHOCTHbIX  YypaBHeHul 
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WIe€HHA CHCTeM JIMHeHHbIX udpepen- 
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JeHHe WHHTerpasioB OT (PyHKUHH, Co- 
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V ACTPOHOMHA 


M. YT. Kapymos. Ha6monenna CTpykK- 
TYpbl BHYTpeHHeH KOPOHBI BHe 3aTMe- 


uua B wunun 5303A..... 
C. B. KosnopcKkas. Buytpenee eTpoe- 


Hue W XHMMMYeCKHH cOcTaB MJIaHeT- 
THraHTOB . . 

B. C. Cacbponos 4 E. JI. ’Pyckou. 'O Bo3- 
MOXHOCTH BO3HHKHOBeHHA  TypOy- 
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A. TI. Komap, M. B. CraGHuKos u 
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lr. B. Tsanyropa u HO. L.. MWatep. 
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HOCTH KOCMHYCCKHX syuel . . 

C. B. Ts6auxop u A. It. AmatyHn. 
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OV KIGHUM Seah ev vt) Sake Ae 

A. A. WWsedbosuy, T. H. Mupuranos 
H FO. A. Jlynaes. Busyanusatua aspo- 
WHHaMHYeCKHX CHeKTPOB o6TeKaHHA 
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MNIOCKOrO COA WBeTHOrO rasa... 

B. B. Aunepc, HW. HW. Pypesuy u A. I. Mu- 
makosa. HaOmiozenHe pacmayos novo- 
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HOTO runeppparmenta : 

WM. C. FopOanp u A. A. Wumsosckuii. 
AnomMasbHad JuctepcHa cBeTa B pa- 
CIBOpaxMKpacHTeneHiae . Healoeamnans 
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b. B. Jlepsarun u HW. UH. Aopukocopa. 
IIpambie u3MepeHHa MmosieKys1ApHoro 


IIPHTAKEHHA TBEPALIMH TelaMH B 
BakyyMe .. . : 
E. K. Sanoicxnit 1 Cc Il. " Panyenko. 
@usnyeckHe  OCHOBLI 3IeKTPOHHO- 


ONTHYeCKOH XpoHOrpadun .. . 

KO. M. Karan u B. H. Mepenp. O non 
BWQKHOCTH H IpOCTpaHCTBeHHOM' 3a- 
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Tl. C. Kupees. Tonka crpyxtypa .HHHH 
He? II] 14687 A c yueTOM JI9MOOB- 
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JI. B. Jlesmmu. [I[pupoga Konmentpa- 
IHOHHBIX 9*PeKTOB B pacTBOpax eEDH: 
JHMHOBBIX COCRHHEHHH . . 

Tr. A. Cmonencxni, B. A. Ucynos H 
A. WH. Arpanoscxas. Bpicoxaa JH- 
QJIEKTpH¥eCKad TIPOHHIaeMOCTb HHO- 
O6aTOB H TaHTalaTOB j[BYXBaJICHTHbIX 
MeTaJIOB . 

A. Tl. Tepaeuknii.. CuctemaTuKa | 
sama u IlomKuHxopHe Hu 

— HeHTPOHHOrO 3apaya... ote ae 

3. HW. Anuposuy u Lf. M. Typo. Xapak- 
TePHCTHYeCKHEe BPeMeHa 3IJICKTPOHHBIX 
IIPOWeCcOB B MOYMpOBOMHHKax.. . 

B. B. Aanepc, HW. H. Typesuy u JI. B. 
Cypkospa. HaOmogzenHe pomkyzeHuli u 
pactaqoB HeCTaOHJIbHBIX aCcTHIL B 
9MyJIbCHOHHOH Kamepe . . 

JI. ®. Bepemarun u HM. B. Bpanar. Pent- 
PeHOCTPYKTYPHble HCCIeEAOBAHHA Bellle- 
CTBa pu WaB.teHHAX 1030000 atmochep 

P. H. Tap6ep, H. B. OOpenmop 4 
JI. M. Woasaxos. O6pasoBpanue yJb- 
TpaMH KPOCKONHYeCKHX HeomHOpon- 
HOCTelt MPH WwlacTHueckoH edopMalun 
KAMCHHOU COMM ceca tec 2) Sos eel 

fl. C. Kwupees. Mso0ronvueckHi cABUr 
B-cmextpe Hell .... 

M. H. Mapkos. Bosiomerpp u3 cruiapa 
BHCMYTa CO CBHHIIOM . 

A. H. Marsees. O BauaHHH anyuenusa 
Ha CHHXPOTpOHHbIe KOseOaHHA 9JIeK- 
TPOHOB IIpH KeCTKOH doKyCHpoBKke 

£. M. Mopos. Il]vxnorpoH c paspes3- 
HEIMpMAarHUTOMe.82 0 = cose ut 

A. M.i Crpamxesuy. Hospie dH3uKo- 
HEDKeHEPHbIe MeTOAbI MOeIHpOBaHHA 
H pacueTa TpaeKTOPHH peJIATHBH- 
CTCKHX 3aPA2KCHHBIX YACTHIL B 9JIeK- 
MOOCTAMAICCKUX 9 ITOJLAKl.0 0 sgl tee 

B. T. Teapxopcxuk. Bropyunaa 9J1eK- 
TPpOHHAA 2MHUCCHA MeTaJIJIOB MOA Wel- 
CTBHEM HOHOB H HeliTpaJIbHbIX YacTHIL, 

H. C. Akysos. K tTeopuu deppo-, 
mapa- H cbeppHMarHeTH3Ma.. . . 

d. C. Bodosuy u B. M. Musogapos. 
O BAMAHHH Me@XKMOJICKYJIAPHOrO B3a- 
HMOeHCTBHA HA HHTCHCHBHOCTb JIH- 
HHH KOMOWHAIMOHHOTO pacceaHHA 
HE PEONOMMLOP AMG wwe lh eee ee 

A. A. Coxonop u 5. K. Kepumos. O 
paccestHHH OecCIHHOBbIX YacTHIL C 
yueTOM 3aTyXaHHA.. . 

Wi. B. Crenanos u Ii. Il. ’ Peounos. 
O jByx THIaxX CNeKTpOB JIKOMHHEeC- 
I[CHUMH PeCAKHX 3eCMCJIb B HCKYCCTBEH- 
HBIX KpHcTamiax @MIOOpHTa. . . 

E. Jl. PetuGepr u JI. C. Yepnascknii. 
Bpicmme mpHOmmKeHHA B MeTOse 


Ca- 
rumotesa 


232 


614 


615 


caMOcorslacoBaHHOro MOvIA Me3OHHOL 
TeOpHH . . ; 

B. A. ApxanrenpcKas yu I. I. beodu- 
jos. O ciekTpax siomHHecneHuHH 
KPHCTaJIJIOB HEKOTOPbIX HOLHAOB 

H. Tl. Borayes. Supyroe . paccesune 
IpOTOHOB MIpoTOHaMH TIpH 3HeprHsax 
460, 560 u 660 Mss B oOnacTH MasEIx 
ViNIOB sare 

JI. HW. Jlopman, H. C. "Kamunep, B. K. Ko- 


vasa ub. ®. UWlpapyman. Bovrpuias 
BCIIbIMIKa HHTCHCHBHOCTH KOCMHUe- 
CKHX syyeH 23 espana 1956 r. 


m0 HaOmiofenusm B Mocxse, Crepg- 
moBcKke, TOumucH H Ha mbice LImuyra 

Il. I. Kacbaukos. O HekoTOpBIx saya- 
wax TeOpHH DEAR aR 3JIEKTPOH- 
HbIX JTyueH . . 

A. B. Koran. O6 nenycKkannn HefiTpoHoB 
KOPOTKOXKHBYWIHM  AaKTHBHBIM ocaj- 
KOM pajoHa 

MW. M. I[loygropueii. Oo peHTreHoOBCKOM 
H3JIYYeHHH pH cTrapTe rasoBoro pa3- 
pasar. i Re ee ee 

Jl. A. @®etrun u A. H. Waasuuxos. 
O sBelHuHHe KpuTHUeCKOrO TOKa B 
TOHKHX CJIOAX CBeEPXIIPOBOAHUKOB 

A. JI. Xoyaxos, M. JI. Wonzoxosuy, 
E. T. ®ecenxo u Q. I. Kpamapos. 
Ilosyuenve, WudIeKTpH4ecKHe H ONTH- 
yeckHe  CBOHCTBA MOHOKPHCTAJIJOB 
TBepsbIX PaCTBOPOB THTaHaTOB Oapua 
H CTpOHIHA or, Rae tate i teres 

iO. JI. Kaumonrosus. Omnpejemenue 
COOCTBeHHBIX 3HaueHHH cbusHueckux 
BeJIMYHH M€TOJOM KBaHTOBOH dyHKILHH 
pacnpezenenna ee ee 

JI. WI. Panonopr u 0. M. Byrycos. 
K TeopHH 2Hepruu Bos6yxKeHHA TH- 
MKeIbIX Afep . . 

B. T. Conosses. 06 onnott MoyenH B 
KBaHTOBOH TeOpHH Noa 

b. M. Crenanos. HepeastapuctcKas 
peryasapHsauna S-mMaTpHubl . 


VI MEP3/JIOTOBEJEHHE 


C. C. Bsaaos. SaBucHMOcTb MexKy Ha- 
IIpAxKeHHeM H TepopMallHeH Mep3JIbIx 
TpyHTOB c yueTom ,dakTopa BpemMeHH 


IX TEOPH3HKA 


JI. HW. SyGenox. Bogupili Oamanc KOHTH- 
HeHTOB H OKeaHOB 

C. A. Koran. O meroge cibepHueckux 
(byHkunHi B aTmocpepHok onTHKe. 


X OKEAHO JOTHA 


A. Tl. Jiucuupn u A. B. ®ornes. 
OObeMHbIM BeC COBPCMCHHBIX ocaj- 
KOB BepwHropBa MOpH ....... 

A. M. Aama30s. O COOTHOLICHHH KOH- 
IeHTpauHH WOHOB B Boe laa sats 
JIMMaHOB . . 3 

Keb; Bekaemuues 1 'T. W. Cemnna. 
O ctpyktype Ovoreorpaduyeckon rpa- 
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HHIbI MexkLY OopeatbHOH H TPOIH- 
uecKOH OOacTAMH B TedlarvasH ce- 
Bepo-3amaqHolw uactd Tuxoro okeaHna 


I. TF. Tanos. O renerwueckoh K1accu- 
bukalwu pelbepa Ha MupoBOoTO 
OKGAHAVE yA ust. citar eee 


XI BHOPH3SHKA 


M. C. Cmupxos. 
UBeTOBOrO TIpo- 


M. M. bBourapy u 
UerbipexMepHOcTb 
CTpaHCTBa YeJIOBeKa . . ‘a? 

B. M. Tpaescxas u B. A. " Opaos. O 
PaHHHX  H38MeCHeHHAX B  CbIBOPCTKe 
KPOBH, BBIABJISACMbIX ~ MCTOJOM YJIb- 
TpaHoeroBoni ciekTporpapun, mpH 
oOmleM BO3,eHCTBHH sprained 
ay uamu 

i. ®. CoumaTenkos, BA  Kocrpomckast 
u K. K. Axossepa. JletictBue ramma- 
ayueli Oerarpona 20 Msp u Co% na 
(OpMeHHbIe BJIEMeHTHI H Caxap KPOBU 
\WeEKPONWKOB eee tee | Seeaeete Le GEie 


XII TEXHHYECKAA PH3HKA 


A. M. Camapuu u Jl. A. Cper. O mozy- 
JIAMMOHHON pedleKTOMeTpHH ee ie 
JIGHHBIX Me€TAJWIOB . . . ; 

lr. HW. Bapexn6uatr. O pacimpeHun KOK- 
coBoro KaHasla Ip MepepaborKe fous 
3JIEKTpH¥YeCKHM TOKOM ; 

H. H. Cmupxos. Pacupoctpanenue ‘BOIH 
BLOJb OeCKOHEIHO JWIMHHOH cnupasu 

KO. A. Barapsyxuk u fO. Jl. Tankun. 
Oco6eHHocTH CTpoeHHA = CJ aBOB 
Ni—Al1 B mpomecce pacnaja mepecbi- 
UleHHOrO TBepOro 2 hee aJIIOMH - 
HHA B HHKeJIe. . 

B. Tl. Koncrantunos u Pp ‘A. Puickun. 
@MnoTauHOHHbI MeTO H3MepeHHaA KO- 
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_ HbICO CaxasJIMHCKHX HHTPy3HBax . 

>. II. Enudanos. O sBospacre u o6mnx 

 ycJIOBHAX OOpa3s0BaHHA TYyJIbCKOrO 

 2Keles8opyAHOrO YTOpH30HTa . . 

A. K. Jlapnonop u B. II. Auanpes. 
K mpocaqounocTH seccoBbIX mopoy 
CesepHoro Kapxkas3a 

A. Tl. Jincunprm. Mi3menenue BylaxKHOCTH 
B JJIMHHBIX KOIOHKaxX H3 BepHHroBa 
MOpa .. eet shee ete: eee 

A. A. Mexpuax. Mosgaccbl B  ycTbe 
NIGIIEE 9 (5-31 Neias Gea omer 

B. A. Cunaxos. Onumenoxobuble oT0- 
2KCHHA BepxXHeroO KeMOpHaA MO peuKe 
ibs Kass Foppot Iopya.. -. 

B. A. Tpoccretim. Paspe3 muomeHa Oac- 
cefiHa p. Spi63a (ceB.-3an. Kasxas) 

9. WH. Senenopa nu HW. M. Bososuxosa. 
Tyhorenubre NOpoybl B  MOPCKHX 
OTMOMKCHHAX aslauicKoro sapyca Taj- 
PouIKEKOM MeN eCCHH . Wes = =) 

K. B. Mukayxo-Maxaait. Hospie jax- 
Hble 10 cTpaTurpapuH MepMCKHX OTJIO- 
*KeHHH ceBepo-3anagqHoro§ Kasxas3a. 

E. HW. TapakaHopa. Hosbie fanHbie oO 
Bospacte aiipy3uBOB CeBepHOH uwacTH 
TypraiickoH HH3MCHHOCTH . 

B. KO. ®omenxo, K. ®. illepGaxoza, 
H. JJ. Anuctpat u E. M. Muurypos. 
Hoppe janHbie O B8aHMOOTHOIIe- 
HHAX Wopoq cpeqHeH Hu BepxHelt 
CBHUT B Mpesenmax pyoympaBenna 
um. Unpuya Kpusopoxckoro OacceiHa 

A. A. Uymaxos u Il. M. Cyxapesnu. 
O TeKTOHO-MarMaTH¥ueCKHX MpoABse- 
HUAX B lomKHOM yacTH J, HecTpoBcKO- 
Tipyrcxoro BojlopasfelbHoro mato 
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7. E. Atizenpepr u H. E. Bpaxunxosa. 
K BOMpocy O coMmocTaBIeHHH HYKHe- 
BH3eHCKHX  oOTTOXKeHHH JLoHemKoroO 
Oaccelina u eens: Tpyrux pait- 
OHOs) CCCR Rea Nene TSS 

H. C. Boponeu. O Rpspacre «ay uen0- 
BOrO TOPH3OHTa» » ceBepHOli uacTH 
Jlencxoro Oaccelina . . ‘ 

M. E. 3y6kospuy. K Bonpocy o 6uocrpa- 
THrpadwyecKOM pacwieHeHHH Mavleo- 
I[CHOBbIX H HH2KHE3OICHOBLIX OTJIO- 
*KeHHH CranmuurpaycKoro Tlopomkpa. 

H. B. Hsmaiaopa. O crpoennu Teppac 
Jluenpa B paiione sBoyoxpannauma 
um. JlenwHa u O yeTBepTHUHBIX 
KomeOaTeIbHbIX  JBWXKeHHAX  3TOFO 
paliona ... iba 

C. Tl. Ko3aenko. Kaaccnbaxanns cTpyK- 
TYPHBIX NMOAHATHH 10 BO3paCcTHBIM 
WpH3suyakaM .. . 

rr. ®. Jlynrepcraysen. Tlepuoguunocrs 
B H3Me€HCHHH KJIMMaTa MpOlWIbIxX reo- 
JIOTHYCCKHX SMOX H HeKOTOPbIe Mpo- 
OsIeMbI reOXpOHOJIOrHH . . 

HW. A. Wampat u E. M1. Jlasapera. 
Ilaneorenospie Coccolithoporidae u ux 
cTpaTHrpauyeckoe 3HayeHHe 

A. E. Atizenspepr u H. E. Bpaxuukoga. 
K dayHucTHyeckol xapakTepHcTuke 
HH30B J[oHemKoro TypHe . 

B. A. Banaes u H. Il. Eroposa. “Hognie 
WaHHble O MawHHcKkoH cBuTe 

H. J]. Bacusesckas. Hixuemenopaa 
(aopa ceBepHoi uactH JleHcKoro 
OacceliHa . . 

0. C. Basos u I. C. Boponos. Kparxoe 
cooOmleHHe O reouIorHyecKOM cTpOeHHH 
palioHa «oa3Hca» Ha Semue Kopovessl 
Mapu 8B AuTapkTugze... . Bs 

M. E. 3y6xosuy. K ctpaTurpapun Ta- 
HeTcKoro spyca Sanaguoro Kpbima 

T. C. Kapees. O6 ucTrHHHbIx MOBepxXHO- 


CTAX aJIJIIOBHaIbHBIX Teppac paB- 
HHHHBIX peK . . ee a ee 
YW. 4O. Jlankun u E. M. " JhorKesny. 


O pa3H4HAX B reosOrHyecKOM CTpoe- 
HHH Ilomecckouw 4H J{HenpoOBcKo- 
JloneukoH piaqun ; 

r. ©. WUnHetzep. Crpaturpabuueckoe 
3HayeHHe (ayHbl OCTpOKO_ B  Ka- 
MeHHOYPOJIbHBIX OTORKeHHAX lOx- 
Horo Tumana . 

P. Tf. Tapeuxut u i Yi. Hemxos. 
BbI BbIXO_ HYMMYJIHTOBbIX 
B CeBepHom IIpuwapaibe .. . 

B. I. Kporop u T. H. 3oToRa. 
K Bompocy 0 3aKOHOMepHOcTAX pa3- 
MeILGHHA MeCTOPO*KTeCHHH OOKCHTOB 
ial SFMRUWIE 5 a 5 ¢ cas eee 

H. H. Mapxoscxni. Hopnte yrseHocubie 
pationpt Bocrouno uacta PyccKolt 
IInatpopmpl .. . rs ae 

A. J. Muxayxo- -Maxnaii. Buocrparurpa- 
(pHuecKoe pa3seueHHe BepXHero Maseo- 
30a xp. Kapa-Uarnip (L(OmuHaa®epraua) 


* Ho- 
CJIOeB 


XXI THIPOFEOJOrHA 


A. A. Kapues u ®. A. [pumun. Hexo- 
Topble HOBbIe JaHHble MO rHug_poreo- 
JIOrHH MaiiKoMcKHx oTMoxKeHHH Ky- 
6ano-UepHomopcKoH oOmacTH... . 
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Vil 


Cc. I. Kamranos. 


K sBompocy 0 @opmy- 


poBaHHH MNOZ3eMHBIX BOR gprs 


ckKoro cBOoyla 


XXII MHHEPAJIOFHA 


fe 
A. T. Koccosckan u B. J. Ilyros. 
O6 smnreHeTH¥eCKHX HOBOOOpAsO- 


BaHHAX SIMAOTAa 
3030HCKHX H 


H WoH3suTa U3 Me- 
Bep xXHenajleO3OHCKHX 


OTIOKeHHH SanaqHyoro BepxoAHbs 


JI. HW. Wa6pmun. 
auta (2MgO-Al 


O waxoyke cuHuHra- 
203: B2Os) BeGCEP 


E. YT. Kyxoscxut u UH. JI. Ceqneuxni. 
Tuqpoxmoput 43 KOpbl BbIBeTpHBa- 


HHA ampHOomuta 


flora YkKpavHCcKoOro 


KpHcTaHYecKOrO MacCHBa . : 
E. HW. Cemenos. Kynaercxut — Hopbiii 
MHHepadl Ppynlbl acrpoussuTa 


XXIII METPOPPA®HA 


M. A. JIuuapes. 


O  sBosmacTOHHTe H3 


apxelHcKoro MeTamMopduyeckoro KOM- 
naekca AsmfaHcKkoro MaccHBa 


Tl. B.  Sapuukni. KoukpelHouHbie 
o6pa3s0BaHHA MpOMYKTHBHBIX  OTJO- 
*KeHHH 3anaquow uacTH aie 


Koro Oaccelina 


B. A. Tpoccreim u K. . Koporkora . 
Hoppie jaHHbIe m0 Nerporpadun 
MeJIOBLIX Mopog Tyancnuckoro pationa 


E. M. Jla3pko. 
KBaPIeBbIX KH 
M. I. JIpicenxo. 


O- xpycTamleHOcHBbIx 
ax 
Jleccosugnas mlopona 


C HafMOHMeHHOH Teppacbl peKH 
Epanka (lOxupit Ypan) : 

WM. A. Octposckui. SxcrepumenTEt 
B CHcTeMax: OHOTHT — Boa, baanuT — 
Boa H BBIBOAbI OO yuacTHH gehinise 
B TpaHHTHOH Marme . id ae 


XXIV TOYBOBE JZEHHE 


B. P. Bono6yes. 


Mccemeqopanue mou- 


BeHHO-KJIHNMaTH4CCKHX OTHOMeHHH 


Cc yueTOM pau 


auHOHHOTO OamaHca 


3eMHOH MOBeEpXHOCTH 


C. H. Asewmun 4u 


diLi& ae Pexmmncxas. 


O MHHepaJIOrH4YeCKOM COCTABE MaTe- 
PHHcKoU MOpoOjbl KpaCHO3SeMHBIX 


HOuUs 


XXV HNANEOHTOJOIH A 


O. [i. O6pyuesa. 


Octratku Dinichthys 


(Arthrodira) u3  BepxHero jeBoHa 


GECP 


RI KG Uyannos- “ft Be Iie Buiouikos. 


Hospie jaHHbie 


O MeJIKHX KOTHJIO- 


3aBpaxX H3 MepMH H TpHaca CCCP 


A. [. 36epsun. 


O6 oTNOxKeHHAX Cc 


Unio sturi M. Hoérnes u ero 3Hayuenun 


Wid CTpaTurpapu 
wu Mongaspun . 
H. H. Akosaes. IT 


H TwiHomena eae 


eppaa Haxo_Ka “Mop- 


cKOH MIHH B KemMOpHu CCCP 
Y. > M. Konecuukos. Hoppe me3gosoii- 


CKH€ YHHOHUJbI 


H3 YIVJICHOCHBIX 


OTNOKeHHH pationa Tycnnoro o3c- 


pa (SamayzHoe 
VIII 


Saati kaibe) 


~I 
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XXVI THCTOJIOLHA : 


E. HW. Koaoce. K sakonornueckoH ru- 
CTOJOrHH MYyCKYyJIaTYpbl pafy2KUHbl 
IpbITKOH AMLepHIbl . . . 3 

O. C. FWOxos. K_ sompocy o aumbatu- 
yeCKHX cocyfaxX B CaJIbHHKe Kpo- 
WHKa . . «Sh oi. » .oee een 

O. B. Boakora. O jeuraTesibHOH WH- ~ 
HepBalHH «A3bIKa HW MpHpose Tak 
Ha3bIBaeMOrO TMCeBJOMOTOpHOrO eHo- 
MeHa . . q 

C. TI. Cemenos. O ‘uyBCTBHTeNI BHO! HH- 
HepBallWH MHOKapfa  KeJyOUKOB y 
KOUWKH . . socket GA catapanenate a 

B. M. Top6yxos. 2KupoBaH TKaHb B 
CTpOMe MOJIOUHOH  %*Kelesbl y WJIO- 
OB Kpynuoro poraToro ckoTa... 

A. M. Ypauuanckas. Mopdosoruue- 
CKHe H3MCHeHHA B A3bIKe Mp Te- { 
pepeske sASbIKOTMOTOUHEIX HepBop 411 

ll. A. Kopxyes u IT. B. Kpyrsosa. 
O mbiuieqHomM remorjoOHHe cTenHOH 
depeHaxk 2. «cc. Go 


XXVII TEHETHKA 


B. E. Iinucapes u M. J. )Kusakuna. 
IIpHmenenne Oopa pH ceweKHH 
cma6o0 (epTHIbHBIX THOpPHAOB .. . 9 

M. Y. Ilynaxop u JI. H. Xapuenko. 
O uacseqopaHHuH runepTpomun no- 
JOBOH %KeNesbl Y caMUoB TrHOpH_oOB 
puryca : a Sa 9| 


XXVIII IKOJOFHA 


O. Ti. Borganos. M3menenne repmerto- 
cbayHbt ox BaHaHMeM opomenna 1/4 


XXIX MHKPOBHOJOFHA | 
| 


M. VW. Yoasaun. Hospi MeTOA pasjje- 
JieHHA BHpycoB pacTeHHi . 1 
M. B. ®enopop u T. K. Kyapsmosa. 
AsoT@ukcHpylowlad aKTHBHOCTb He- 
KOTOpbIX MOUBCHHBIX aAKTHHOMHIeTOR 3 
M. Toapqun u B. ®exotuHa. Qs1eKTpoH- 
HOMHKpOcKorHyecKkoe  HccueqOBaHHe 
TKaHeH OaJIb3aMHHa Ha  HasiWuHe 
BHPYCOMOROOHBIX YaCTHE . . _. 
r. ®. Tayse u I. B. KouetKoga. Vs- i 
MCHYHBOCTb H BapHaHTbl wposy- | 
IleHTa avIbOOMHIHHa . . 14 
M. B. @®enopos uP. B. Cepreena. i 
BausHue UHaHHJOB Ha BoccTa- 
HOBJIeHHe HHTpaTOB jeHuTpu@uuH- 
PyiolluMH OakTepHaAMH 2 eae 


ry 


XXX MOP@OJOTHA PACTEHHH 


P. B. ®egopopa. O pa3qHuNax MbIWIbUbI 
WUKOpacTyWHX H KYJIbTYpPHbIX 3yia- 
KOR. tees. ree es 

Shih Aptiomenko. “O MpOucxoxeHnHH 
MAXpOBOCTH UBeTKOB weBKoa (Mat- 
thiola, insana sR. Bry. on 5, = 


XXXI PH3HOJIOTHA PACTEHHH 


B. B. Munesuy. Bausnue rpanympo- 
BaHHbIX ocPopHbix yoOpenuli u 
ocoOakTepHha Ha cocTaB  s3epHa 
TIHICHUAINEI¢ . «4pte Aen tea COE Sa a 


[. H. Kuceaes. [Ipospogumocrs mune- 
PaJIbHBIX BeHleCTB B CTBOMAX JepeBbeB 
B YOPH30HTAIbHOM HalpaBleHHH . . 

{. B. Unuun nu B. A. TMognyonas- 
ApHoupau. K 6nonorua wperennsa 
MHOPOJeTHEH MIMeCHHILbI 

3. Tl. Horres. Buusuue Guopusiue- 

_CKHX CBOMCTB KeTOK Ha TypropHBtit 

_ M€XaHH3M, HHTCHCHBHOCTb ra3006Me- 

Ha 4H HHTeHCHBHOCTH (boTocHHTesa 
BucTbes “pactenun Wir. . aseee 

$. T. pu. O sosmoxuocru jerenus 
K1eTOK y pacTeHHi mpu OS el tel 
HBIX TeMMepaTypax .... 

1. C. Hecrepos. Ilepnoy OKO I10- 
AOBBIX KYJIbTYp . . 

0. A. Beasasuu. Tlocryrurenne “oc- 

_opa 43 6o0KoBoro KOpHaA B_ BeTBH 
y UpHBHTOH soe Saha at 0 - 
MOHH .-. ee. ee 

 O. Kasapan m. 899 C: ABYyH]KAH. 
@MepMeuTaTHBHAA AKTHBHOCTH JIMCTbeB 
Pa3HOBOSpacTHBIX jepeBbeB H ee H3- 

_MeHeHHe IIpH BereTaTHBHOM pa3MHO- 
2KCHHH pacTeHHil . : 

Db. JJ. Cxaskun u B. lr. Poxkosa. O 
BIHAHHH Oopa Ha xXwJeOHbIe 3/1aKH 
lipH HefocTarke BOJbI B ‘TlOYuBe B 
KPHTH¥eCKHH nepHok UX pa3sBHuTHA 

\. JI. Tapadpun. K sonpocy 06 ycsBoe- 
HHH (ochopa ceaAHIlaMH j[peBeCHbIxX 
Nopol H TpaBAHHCTLIMH pacTeHHAMH 

» WW. Jlepman. Msmenenue yraesos- 
Horo OOMeHa Y SAUMeHA. B- CBASH 
€ BBICOKOH BJaxKHOCTbIO TOUBBI 


C. Jiumapp. Jielicrsuve NopBpiilteHHolt 
TemMepaTypbl MOUBbI Ha pocT H pa3- 
BHTHe OBCa Ha pa3HbIX 93TAalaX OHTO- 
pevesa . . =... 


XXXII 300/IOFHA 


. Jl. JIloraues. Bo3HH KHOBCHHE MaJIbIx 
ameOOUHTOB (KJI@TOK-IITaMMOB) Y TYp- 
6enmapuHu Sorocelis guttata B axKcme- 
PHMeHTA@JIbHBIX YCJIOBHAX . ... 

I. C. TPaukman. I[lono%Kenne samMuo- 
HAHBIX aKyJ B cucTeme 9lacmoOpaH- 

eB. Haymos. O HecormacoBaHHOcTH 
HalpaBIeHHA HW CKOpOCTH 93BOJIO- 
IMOHHOTO Mpolecca Y pa3sHbIxX M0- 
KOJeCHHH MeTareHeTHueCKHX XHBOT- 
IK se sar Pa! es 

 B. Tonos. Leorpabiueckoe pacnpo- 


cTpaHeHHe HM KOPMOBbIe CBA3H popa 

Ctenoplectra F. Sm. Roe 

Melittidae) . 5 ligt kona 

XXII IKCIMEPHMEATAJBHAA 
MOP®YOJNOTH A 

. A. OpuyenmTenn. Tucrorenes 9k- 

TOMHYCCKOH KOCTHOM TKauHH, BO3- 


HH Karomlel Noy BIHAHHeM 
HOTO 3THTeCIHA 


epexo]- 
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969 


O. T. Crpoesa. TIpespamenue nurment- 
Horo SNHTeIWA B ceTuaTKy Moy 
BIMAHUeM HHAOpenoa y LromoBacru- 
KOB OCTpOMOpfol JArymKH . . 

H. H. Jlamneap. _Perenepauust ckeJleT- 
HOH MbIWeuHOH TKAaHH y amiHOnii 
(istryinKkH) B  YCJIOBHAX HH®HUH- 
pOBaHHOH paHbl . 

A. A. Buynukos. Ky1pTapupopanne 
in vitro Npe3syMNTHBHBIX sauaTKOB 
opraHa oOoHAHHA 3€MHOBOJHBIX 
((paBanad Jaryinka)e.) 1. 2... 

®. ®. Myprasu. Hsmenenne Temma pa3- 
BHTHA KY PHHbIX 3apoybinel TIpH Bos- 
eHCTBHH TMOBbILICHHOH TemlepaTypbl 


XXXIV PH3BHOJOTH A 


P. C. Moaskospa. O B3anmMocBa3H Ben" 
4YHHbI H CTpOCHHA MO3ra HEKOTOPHIX 
BHJOB PpbISyHOB ¢ HX O6pasom KH3HH 
H [BHraTeIbHOH AKTHBHOCTbIO . 

JI. B. Jlo@anopa. Ji Buratenbublit mu- 
IleBOH YCJIOBHbIH pepieKc y coOak 
pH MOCJeOBATeIbHOM BbIKJIIOUCHHH 
TlepHtbepH4eckHX KOHIIOB Tpex JH- 
CTaHTHBIX aHaJIH3aTOpOB 

3. Ti. Koxopnua. Oco6ennocrH “ped- 
aeKCa MOJIOKOOTIa4YH Y KOPOB Cc pa3- 
THYHOH MOXBH2XKHOCTbIO H ypaBHO- 
BeCLICHHOCTbIO KOPKOBbIX He€PBHbIX 
WDOUECCOR Me Ge meee se ae ee ees 

H. A. Monceepa. K xapaktepucTuke 
HHTepOWenTH BHBIX ee B  OH- 
ToreHese . . ark era 

10. M. Oaenos u "M. [. 3axc. O pou 
YCJIOBHO-peIeKTOPHEIX CTHMYJIOB B 
akTe MOJOKOOTAayH y KOpOB 


Wl. JI. Posentanb u E. A. IWanupo. 
Bos6yquMocTb Hepspa «pada Hyas 
coarctatus pH W3MeHeHHH Mex- 


QJIeKTPpOAHOrO pacCTOAHHA .... . 
WM. A. Yrkun u M. WH. Kyxcosa. V3me- 
HeHHe KOJIMUeCTBA JICHKOWHTOB MpH 
TOBTOPHHIX  HCCIeLOBAHHAX KPOBH 
o6e3bxAH B OMHHX H TeX 2%e YCIOBHAX 
WM. M. Xaseu u K. H. Ky3neu. Bauanne 
OOIbIIMX MTepenaqoB Oapomerpuue- 
cKOrO JaBIeCHHA B MHKPOMHTepBaJbl 
BpeMeHH Ha BBICUIYIO HepBHY!O jieH- 
TCJIbHOCTh OeNbIX KpbIC ... . . . - 


XXXV APA3SHTOJOTHA 


Cc. TI. Mire. K du3Honorum nuTaHHa 
ragWIOBOH HeMATOJbI . . 

K. M. Pppxuxos, H. M. Ty6anos. iH 
K. Il. ®enopos. PacmupposKa Ouono- 
ruyeckoro WHkKsa Dae sh ga 
gahia-Oemaka .. . 

ACC vy tlay tt) Pak. Ulyabman. " Jla6o- 
paTopHoe U3y¥eHHe TOKCHYeCKOrO jeli- 
etpua JIJIT wa sce da3bl pasBuTHa 
Ixodes ricinus L. . 

T. Il. Unxosa. O auuasioSorp Hose 
KaqHHuHrpayicKkow oOacTH .... . 
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